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This pump develops EXTRA Horsepower, when 
needed in any emergency, for instantaneous speed 
pick-up. How? 

By adding water, vaporized in the combustion 
chamber, to step up engine performance. Pump is in- 
serted through bottom of supply tank. No more vapor 
forming in suction lines at high altitude because both 
suction and bleeder lines are eliminated. That saves 
weight too. Unit stays cool because the pumping 
mechanism is submerged and heat is quickly dissi- 
pated. Relief valve discharges directly into tank. This 
agitation greatly reduces freezing hazard. 

Built with a supercharger directly above the pump. 
Engineered for wide temperature ranges. Non- 
corrosive throughout. It's performing mechanical 
miracles now. Write for details on Model 7500-A. 
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Air Power and the Engineer 


= DECISIVE CHARACTER of Air 
Power in war is now apparent 
to all. Many are beginning to an- 


ticipate its character in peace. 


History records two great periods 
of peace—the Pax Romana, and 
the Pax Britannica. We associate 
both these periods with forece—the 
Pax Romana, with the Roman 
legions; the Pax Britannica, with 
the proud tradition of the Royal 
Navy: ‘Britannia rules the waves” ; 
“The sun never sets on the Union 
Jack.” 

Today, we are conscious of the 
parallel between Sea Power and Air 
Power. We are coming to speak of 
Air Power not in the narrow cgn- 
notation of Air Forces but in the 
broader aspect of the Air Forces 
plus Air Commerce plus Aircraft 
Manufacture, Air Bases, and Air- 
mindedness. 


Mahan, the historian, in the 
classic, The Influence of Sea Power 
Upon History, proved conclusively 
that victory in war and prosperity 
in peace rest with him who controls 
the sea. To Mahan, the backbone 
of Sea Power was the merchant 
marine. The spectacular advance 
of Air Transport in this war offers 
promise that in the Air Age, Air 
Transport will be the heart of Air 
Power; Air Force, its sinews; and 
Aircraft Production, its backbone. 


A future Mahan may record that 
victory in war and prosperity in 
peace rest with him who controls 
the air. Meanwhile, as we witness 
the rise of Air Power, aeronautical 
engineering is still in its pioneering 
phase. 

Following the Civil War, Western 
pioneers, struggling against numer- 
ous physical handicaps, opened up 
and exploited the natural resources 


* Vice-Chairman. 
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of the West. Since the discovery of 
the Wright aviation 
pioneers, working likewise against 
great vicissitudes, have opened up 
new frontiers—the frontiers of tech 
nology. In fact, the aviation 
pioneers have created a completely 
new technology 


brothers, 


still in its infancy. 

It is clearly recognized now that 
advanced technology is the key to 
Air Power. The history of aviation 
is the record of accomplishment of 
the technologically impossible. But 
this accomplishment was the result 
of the struggle for survival by the 
aviation pioneers. Rapid techno- 
logical progress can only result from 
competition in private industry. 

The creative efforts of the pioneer 
aircraft manufacturers—men who 
were predominantly engineers— 
brought us to the outbreak of World 
War II with the superior technology. 
Thanks to these creative efforts, we 
had a new concept of flexibility in 
production. Our advanced tech- 
nology and the ability to expand 
rapidly in emergency were strategic 
assets of vital importance. We must 
retain them. 

Men always hope that the time 
may come when peace may prevail 
by agreement throughout the world. 


Men hopefully preach the doctrine 
of ‘one world.” Cold experience 
shows that we are at least two 
worlds. It is the conviction of 
many of us in aviation that it is our 
responsibility to maintain the domi- 
nant Air Power to promote the 
peace and prosperity of the world. 

Here, again, we note the parallel 
with the Pax Britannica that ac- 
companied the British control of 
Sea Power. Then the world enjoyed 
unexampled prosperity coupled with 
spiritual and material progress never 
before experienced. Piracy was 
swept from the high seas. The 
right of innocent passage was guar- 
anteed. The free play of natural 
competitive forces accelerated the 
advance of the arts and sciences. 
Peace and prosperity reigned be- 
‘ause the Power was in the hands of 
free and beneficent people. 

The United States has the domi- 
nant Air Power. 
it seems our American responsibility 
to maintain this power so that the 
period ahead may produce a Pax 
America. It might if we rise to our 
responsibility and utilize our dom- 
inant Air Power to keep the peace. 


To some of us 


Since the key to dominant Air 


Power is technology and since we 


are but upon the threshold of im- 
portant new technological develop- 
ments, the opportunities for creative 
engineering in private industry are 
great. The close of the war obso- 
letes the weapons with which it is 
won, as the Superfortress bombs 
Tokio, that buzz bomb strafes 
London. The possibilities of this 
development are breathtaking! 
Every engineer appreciates and 
values the affiliation with a profes- 
sional society. Such a society is the 
Institute of the Aeronautical 
Sciences, which bids fair to continue 
to play an important part in the ad- 
vance of American Air Power. 
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ONLY ONE MATERIAL PASSED THIS 


OZONE TEST 


Electric current discharged through at- 
mosphere creates ozone, and distributor 
cap nipples receive the full attack of 
this enemy of electrical insulation. 
That's why distributor cap nipples were 
used in a comparative test of service life 
—exposed to highly concentrated ozone 
for six hours. The test was conducted 
at room temperature, with the nipples 
under typical service tension. The na 
tural rubber nipple (right) failed and 
is useless. The synthetic rubber nipple 
(center) is cracked; its insulating qual- 
ities seriously impaired. The nipple 


molded from VinyLirTe elastic plastic 
(left) survived the test and is in excel- 
lent condition 

This test approximates in a few hours 
the effect of ozone on distributor cap 
nipples during a long period of ordi- 
nary service. VINYLITE elastic plastics 
offer you materials that are highly re- 
sistant to ozone’s destructive force. 
Available for making extruded as well 
as molded products, they bring longer 
life and new dependability to a wide 
range of products, such as wire and 


cable insulation, gaskets, grommets, 


door bumpers, seals, and tubing. 

If you have an essential production 
problem, our Development Labora 
tories or technical representatives will 
be glad to help you solve it. If you are 
planning future products, write for 
Booklet VA-12 which describes the vari- 
ous VINYLITE plastics and their uses. 


BAKELITE CORPORATION 


Unit of Union Carbide and Carbon Corporation 


30 East 42ND STREET, NEw York 17, N.Y. 
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Daylight Training of Pilots for Night Flying 


J. G. BEEBE-CENTER,* L. CARMICHAEL,* ANb L. C. MEAD* 


SUMMARY 


This paper deals with the psychophysi- 
ological aspects of a technique for training 
pilots in night flying during the daytime. 
The technique consists of covering the 
windshield and windows of the plane with 
green acetate and having the pilot-trainee 
wear red goggles. Under these conditions, 
the pilot’s vision beyond the cockpit is cut 
down by the combination of both filters 
so that it approximates vision at night; 
his vision of the instruments is through the 
red filter alone and little impeded. The 
instructor sees beyond the cockpit through 
the green filter alone with little impedi- 
ment; he sees the instruments without 
interposition of any filter whatever. 

The principal experimental findings are 
as follows: 

1. Judged in terms of depth percep- 
tion, efficiency of vision for white targets 
during the transition from daylight to night 
begins to decrease definitely at a level of 
brightness of 7.0 log microfoot-lamberts, is 
about halved at a level of 4.4 log microfoot- 
lamberts, and deteriorates more and more 
rapidly thereafter. 

2. Judged in terms of depth percep- 
tion, decrease of brightness resulting from 
use in daylight of a combination of red and 
green filters with an overall joint luminous 
transmission of 0.0000037 has, in general, 
the same effect on visual efficiency as a 
corresponding decrease of brightness dur- 
ing twilight. In bright sunlight efficiency 
is about halved. 

3. The range of individual differences 
in vision through the combination of filters 
corresponds, in terms of visual acuity, to 
the effect of a difference in brightness of 
about one logarithmic unit. 

4. Adaptation to the combination of 
filters used in sunlight is 90 per cent com- 
plete at the end of 20 min. 

5. For daylight illumination, use of the 
green filter alone (instructor’s vision) de- 
creases visual acuity by an amount. cor- 
responding to a decrease of illumination 
of between 1.0 and 1.19 logarithmie units, 
approximately the decremert in illumina- 
tion from bright sunlight to overcast 
weather. 


INTRODUCTION 


N THE SPRING of 1942 Capt. (then 

Comdr.) Luis de Florez asked the 
Laboratory of Sensory Psychology and 
Physiology of Tufts College to investi- 
gate the use of red and green filters for 
the simulation of night flying conditions 
during the daytime. The Common- 


Presented at the Air Transport Session, 
Twelfth Annual Meeting, I.A.S., New 
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Tufts College 


wealth Fund, through Mr. Barry Smith, 
kindly agreed to finance such an in- 
vestigation. Work on this problem has 
been going on since that time at Tufts 
and still continues. 

The technique for simulating night 
vision with red and green filters is 
fundamentally as follows: The wind- 
shield and all windows of the airplane 
cockpit are covered with green acetate. 
The pilot—but not the instructor— 
wears goggles with red lenses. The 
green and red are so chosen that, in day- 
light, vision through either filter alone 
is little impeded, but vision through 
both together is cut down to approxi- 
mate nighttime. Thus, the instruc- 
tor’s vision through the windshield is 
daylight vision, except for a slight de- 
crease in b‘ightness and a green color- 
ing, and his vision of the illuminated in- 
struments is wholly unimpeded; the 
pilot’s vision through the windshield is 
approximately night vision, but his 
vision of the illuminated instruments 
is impeded only by a slight decrease in 
brightness and a red coloring. Fig. 1 


. shows these various forms of vision 


quantitatively for specific samples of 
green and red. 

The utility of such a technique is two- 
fold: In the first place, it allows the 
use of daylight hours for training in 
night flying, and thus more than 
doubles the effective training time be- 
sause daylight allows denser traffic. 
Second, it allows the pilot to learn night 
flying while the instructor is seeing 
under daylight conditions, and thus 
markedly increases the safety of such 
training. 

The research done at Tufts College in 
connection with this technique falls into 
five main parts: 


(1) The validity of the technique in 
the specific case of two commercially 
available filters selected by Captain de 
Florez—namely, Lumarith Green 0- 
4403 and Polaroid Red XR-12. The 
question here is to determine the extent 
to which the combination of these filters 
decreases visual performance, measured 
in terms of one of the principal 
visual functions, to the level of night 
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We compound cellular rubbers to meet 
your exact need and supply you with 
Sheets, strips, slabs, cord or tubing, 
pads, molded shapes or die-cut pieces. 


This company began research and experimentation with 
cellular rubber in 1923. Prior to wartime restrictions, two 
of its products — Sponge Rubber and Cell-Tite* — had won 
widespread use in automobiles, refrigerators and other products 
in which insulation, sound deadening and vibration elimina- 
tion were essential. This demand established us as the world’s 
largest producer of this type of material. 

Production capacity was expanded to meet war demands; 
hundreds of formulae originated to meet special requirements 
of war industries. Methods developed in our laboratories en 
able us to control cell structure, weight, tensile strength, 
amount of resistance to heat, chemicals, abrasion, oxidation 
—to compound cellular rubber in any form to meet any 
indicated industrial purpose. 

Our technical men are ready to work with you now. Some 
compounds of synthetic and reclaim rubber are available for 
experimental work and limited civilian manufacture. Tell us 
your problem; if it can be solved with cellular rubber, we'll 
help you solve it. 


*Trade Mark Registered U. S. Patent Office 


SOME USES OF CELLULAR RUBBER 


There are hundreds of present 
uses; hundreds more potential 
uses. Wherever metal meets 
metal — in auto and aircraft 
doors, windows, frames, — 
strips and formed parts of cellu- 
lar rubber seal, insulate, lessen 
sound and vibration. Hard and 
soft varieties insulate refrigera- 


tors and quick-freeze units; are 
used in the marine industry for 
life-preservers, life rafts. 
Cell-Title Hard is the most 
efficient and durable material 
known for flotation purposes. 
Dielectric properties of Cell-Tite 
Hard, have led to its wide use 
in radio and radar equipment. 
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CELLULAR RUBB 


THIS VERSATILE MATERIAL SEALS AGAINST 
MOISTURE, DEADENS SOUND, DAMPENS VIBRATION, 
INSULATES, AND MAKES PRODUCTS LIGHTER, 


hotographs at left (12 diameters) show cross sections of 

two basic types of cellular rubber. Popular before the 
war, their wartime record points to even wider usefulness jn 
the improvement of many products for peace. 

Sponge and Cell-Tite Rubber are made by expanding 


natural or synthetic rubber to produce lightweight, resilient 


NOVEMBER, 


materials that form effective barriers against heat, cold, 
shock, sound, vibration, electricity. 

Cell-Tite is non-absorbent — cells are individual, non- 
connecting, filled with inert gases. Sponge rubber is ab- 
sorbent; cells interconnect. 

Cell-Tite may be hardened in the process of manufacture, 
Reputed to be the strongest structural material for its weight 
commercially produced, Cell-Tite Hard is thermoplastic; may 


be reshaped after manufacture. 


Sponge Rubber 
Products Co. 


109 Housatonic Avenue 
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DAYLIGHT 


(2) The problem of individual dif- 
jerences. The question here is the ex- 
tent to which individuals vary in the 
degree to which their vision is affected 
by the combination of these two 
filters. 

(3) The nature of the adaptation 
curve for vision through the red and 
green filters. Here the problem is to 
specify how long a pilot must wait after 
putting on red goggles in a cockpit 
fitted with green acetate before his 
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PILOTS FOR 
vision has reached an approximate op- 
timum for the new conditions. 

(4) The problem of safety. The is- 
sue here is whether the instructor’s 
vision through the green filter alone is 
adequate to insure safety of flight. 

(5) Specifications for the green and 
red filters. The question here is to de- 
termine just what should be the char- 
acteristics of Lumarith Green 0-4403 
and Polaroid Red XR-12 so that their 
combination will yield the best results. 


The Problem of Validity 


THE CRITERION 


Night vision involves decreased effi- 
ciency in many functions: in sensitivity 
to contrast, in visual acuity, in percep- 
tion of depth. Ideally, validation 
should involve all of these functions. 
Such complete validation, however, is 
never possible in actual practice. Con- 
siderations of time made it desirable to 
restrict the principal research to a single 
criterion, albeit several other criteria 
were dealt with in a secondary manner. 
The criterion chosen for intensive ex- 
perimentation was relative depth per- 
ception, because this function was 
thought to be of cardinal importance 
in the landing of airplanes. 


Tue APPARATUS 


There is always considerable risk in 
predicting from simplified miniature ex- 
periments to performance under com- 
plex field conditions. In consequence, 
it was decided that depth perception 
should be studied in a situation as 
realistic as possible, both in general na- 
ture and in scale. 

The essential features of the ap- 
paratus used were a mock-up of a cock- 
pit, located 35 ft. above the ground, and 
two white stimulus patches, one sta- 
tionary and the other mobile. In one 
series of experiments the stationary 
patch was 100 ft. from the cockpit; in 
another it was at 200 ft. The observer 
occupying the cockpit was to set the 
mobile stimulus at the same distance as 
the stationary stimulus. 

For the experiments at 100 ft., the 
dimensions of the patches were 15°/, by 
13'/. in. and subtended a visual angle 
of approximately 45 by 39 min. Patches 
of the same angular size were used for 
observations at 200 ft.; their linear di- 
mensions were 31!/2by 27in. The angu- 
lar separation of the centers of the 
stimulus patches at both observation 
distances was approximately 
degrees. 

Each patch was mounted on a cart 
and the carts were placed on slanted 
Tunways, the upper ends of which 
pointed toward the observer. The sta- 
tionary patch was placed in the middle 
of one runway and the other moved 
toward or away from the observer along 
the other runway. The subject had no 
cues as to the relative distance of the 
patches from their apparent separation 
or from their height in the visual field 
in relation to other objects. 


All parts of the apparatus except the 
test objects were painted flat black. 
The runways for the 200-ft. distance 
were 80 ft. long; those for the 100-ft. 
distance were 48 ft. long. Distances 
were indicated by figures at 10-cm. in- 
tervals along the sides, with zero at the 
center. Measurements on the ob- 
server’s side of zero were arbitrarily 
called minus distances; those on the 
opposite side were called plus dis- 
tances. 

The cart bearing the movable stim- 
ulus (see Fig. 2) was moved by a rope 
that ran over a pulley at the top of the 
end upright and down to a windlass. 
Turning the windlass did not give a cue 
to motion because it was obscured by 
an equipment hut. 

The cockpit was mounted on a tower 
built on the roof of the Tufts College 
Field House, the top of the tower being 
31'/: ft. above the ground. This cock- 
pit was approximately 6 ft. long, 2'/» ft. 
wide, and 5 ft. high, and contained two 
seats, one behind the other. The ob- 
server’s head was thus about 35 ft. 
above the ground. Outside vision was 
permitted through window glass covered 
with green acetate at the front and along 
one side. In the cockpit, below the 
front window, was a Kollsman Instruc- 
tional Aircraft Instrument Panel. The 
various dials and numbers on this panel 
served as a check for visibility inside 
the cockpit. 


EXPERIMENTAL PROCEDURE 


The same experimental procedure was 


always used regardless of other con- 
ditions. One stimulus patch was placed 
at zero on a runway and the other was 
alternately placed at the top or bottom 
of the other runway. In an “ascend- 
ing’ run, one experimenter turned the 
windlass so that the moving patch came 
up toward the observer. By means of 
a microphone and amplifier in the cock- 
pit and a loud-speaker below in the 
equipment hut, the subject verbally 
directed the placement of the moving 
stimulus. In the ascending run he was 
instructed to say “stop” when this 
stimulus appeared to him to be as near 
as the stationary stimulus. In a ‘“‘de- 
scending”’ run he would stop the moving 
patch when it seemed as far away as the 
stationary stimulus. He was allowed 
further minor adjustments if he de- 
sired. Thus, after his first “‘stop,’’ he 
might say “up a little,’ “now down a 
little,” “up a bit more,” “now read it.”’ 


NIGHT FLYING 11 


At this point the second experimenter 
would record the deviation (plus or 
minus) of the movable stimulus from 
zero. For a single threshold of depth 
discrimination 20 runs were made, ten 
ascending and ten descending. Care was 
taken to vary the speed of rotation of 
the windlass from one run to another. 
Essentially, this was the well-known 
psychophysical method of Average 
Error. Specially prepared data sheets 
facilitated the recording. 

Two scores were obtained from any 
group of 20 measures. The average of 
the group, taken with respect to alge- 
braic sign, gave the Constant Error, i.e., 
the average position (front or back) of 
the movable stimulus that is estimated 
by the subject to be equidistant to the 
stationary stimulus. The square root 
of the mean of the squared deviations 
from the mean gave the Standard Devia- 
tion (sigma), which provided a measure 
of the variability or scatter of the set- 
tings around the Constant Error. 

The experiments to be described could 
not have been performed without two 
additional pieces of equipment, a Mac- 
beth [luminometer and a Taylor Low- 
Brightness Meter (Model A). By using 
the necessary filters with the Macbeth 
instrument, it was possible to measure 
outdoor illuminations between 0.15 and 
10,000 foot-lamberts. The Taylor in- 
strument was utilized during twilight 
and at night, and allowed the measure- 
ment of illuminations ranging between 
0.15 and 0.000001 foot-lamberts. 

Brightness was always measured on 
one of the white stimulus patches placed 
at a constant position on its runway. 
The reflection coefficient of this patch 
was approximately 85 per cent, and the 
light meters were held normally to its 
surface. The measurements were always 
of brightness, i.e., of the amount of light 
diffusely reflected. Thus, if 100 foot- 
candles were falling on the surface, the 
measurement would be of 85 foot-lam- 
berts (apparent foot-candles). Bright- 
nesses above 0.15 foot-lamberts were 
measured with the Macbeth Illuminom- 
eter; those below this level with the 
Taylor Low-Brightness Meter 


Fia. 2. 
of depth-diserimination apparatus. 


Test stimulus mounted on runway 
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The American public, the aviation industry in general 
and a number of aircraft manufacturers in particular 
would like a specific answer to this question ...and we 
wish that we could give it. This much can be said, 
however, with but little likelihood of disagreement. At 
no time in the twenty-odd years since the world wit- 
nessed the first practical flight of a rotary wing ship, 
has professional and public interest in rotary wing flight 


been as active as at present, nor has the future of the 


field .been as promising * The Autogiro Company of 


Companies now producing for the war, under license 
from the Autogiro Company of America, include: 


THE FIRESTONE TIRE & RUBBER COMPANY (G. & A. AIRCRAFT, INC.) 


KELLETT AIRCRAFT CORPORATION 
UNITED AIRCRAFT CORPORATION (SIKORSKY DIVISION 


ENGINEERING 


REVIEW 


-NOVEMBER, 


1944 


America has been engaged in rotary wing research and 


development longer than any other organization in 
America. Its engineering and research staff; its records 
of development, experimentation and thousands of 
hours of flight, and the right to use its numerous in- 
ventions, offer incalculable assistance to licensees. We 
shall be pleased to discuss details of Autogiro Company 
licensing arrangements with interested aircraft or other 
manufacturing executives * AUTOGIRO COMPANY 
OF AMERICA, Willow Grove, Pennsylvania. 


AUTOGIAG COMPANY, 
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LOG BRIGHTNESS (MICROFOOTLAMBERTS) 
Figs. 3,4, and 5. Standard deviation of 
depth discriminations at 100-ft. distance 


as a function of outdoor brightness for 
three observers. 


RESULTS 


General Procedure 


In the case of the 100-ft. distance, 
depth perception was studied for six 
observers under each of the three follow- 
ing conditions: (a) depth judgments 
in full daylight without filters. (b) 
Depth judgments in full daylight 
through the combination of red and 
green filters. (c) Depth judgments as 
darkness fell without filters (real night). 

Data were also secured from one ob- 
server under condition (b) alone. 

For all of these conditions, the bright- 
ness of the test patch was measured for 
each set of 20 judgments constituting 
an experimental series. Thus all of the 
data can be presented in terms of a 
common independent variable, bright- 
ness. Because of the large range of 
brightness involved (from about 6,000 
foot-lamberts for full sunlight to about 
0.0002 foot-lamberts for a moonless 
night with sky glow) and because of the 
general operation of the law of dimin- 
ishing returns (called Weber’s law in 
psychology) brightness specified 
throughout in terms of logarithms of 
microfoot-lamberts (log u foot-lam- 
berts). 


Choice of Measure 


It was pointed out above that two 
Measures of depth perception were cal- 
culated for each series of 20 judgments: 
4 measure of consistency, the Standard 
Deviation (square root of the mean of 
the squared deviations from the mean of 
the 20 settings of the variable), and a 
Measure of accuracy, the Constant Error 
(the algebraic mean deviation of the 20 
settings of the variable from the stand- 
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data for each observer. 


ard). Is one of the measures more serv- 
iceable than the other in connection 
with the present problem? 

Figs. 3, 4, and 5 show the relation 
between the 8.D. (Standard Deviation) 
of series of 20 judgments and the bright- 
ness for three observers viewing the test 
plates without filters during daylight 
and dusk. The figures show two sets of 
It is obvious 
that the S.D. increases with decrease 
of brightness according to a curve that 
is much the same for both sets of data 
for all three observers. 

Figs. 6, 7, and 8 show, for the same 
original data, the relation between the 
C.E. (Constant Error) and brightness. 
It is obvious that the relation is different 
for different observers and even for the 
two series of observations of a single 
observer. 

It is not the place here to argue the 
merits of the 8.D. and the C.E. in gen- 
eral. There is no question, however, 
but that for the particular problem at 
issue the C.E. is of little value because 
no general statements can be made 
about it. In consequence, results will 
be presented in terms of 8.D. It might 
be added that where, as here in the case 
of low brightnesses, the S.D. is large, 
this statistic represents not only low 
consistency of judgments but large 
inaccuracy of some of these judgments 
and that it thus constitutes, again for 
the problem at issue, a measure of gen- 
eral efficiency. 


Depth Judgments at Night’ Without 
Filters 
Fig. 9 shows, for all seven observers 
and for depth judgments without filters 
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Figs. 6, 7, and 8. Constant error of 
depth discriminations at 100-ft. distance 
as a function of outdoor brightness for 
three observers. 
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30 

Fic. 9. Standard deviation of depth 


discriminations at 100-ft. distance as a 
function of outdoor brightness for seven 
observers. 
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IMUM VISIBLE ANGULAR SEPARATION 
(in minutes of orc) 
~ 
° 
visual acuity 


Icloudy 


Lose BRIGHTNESS (MICROFOOTLAMSERTS) 

_Fic. 10. Visual acuity and minimum 
visible angular separation as a function of 
brightness. 


both during daylight and dusk, the rela- 
tion between the S.D. of series of 20 
judgments and the brightness. Dots 
represent values for sets of 20 judgments. 
The curve is one of best fit by mere in- 
spection. The clustering of the dots 
around the curve leads to the conclusion 
that the curve is a good expression of 
the relation of consistency of relative 
depth perception to brightness. 

That this curve is not only a good 
expression of this latter relationship but 
also of the much more general relation 
of perceptual efficiency to brightness is 
suggested by consideration of the rela- 
tion of visual acuity to brightness. The 
classical data here are those of Kénig,! 
who measured for different amounts 
of illumination the visual angle which 
must separate two contours in order 
that they may be recognized as dis- 
crete. The usual way in which these 
data are presented is to plot the loga- 
rithm of the illumination against the 
reciprocal of the visual angle of the just 
noticeably discrete contours. This 
form of plotting yields the S-shaped 
function shown as an inset in Fig. 10. 
Although this function is useful for the 
theory of vision, it does not show at a 
glance how much the visual angle has 
to be increased as illumination de- 
creases. In order to bring out this lat- 
ter relationship, Fig. 10 shows for the 
same data the minimum visible angular 
separation against illumination in log 
foot-lamberts. Use of these units per- 
mits an easy comparison of the acuity 
data with data on depth perception (see 
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Banking, rolling, coming out of a dive—at just such moments the 


unfailing operation of a turret machine gun means everything to 
the crew of a fighting plane! Ammunition booster motors are 
relied on for power to offset the force of gravity set up by the plane's 
evasive action—to make sure the bullets are there when called for. 


The ammunition booster motor shown below with its clean design, high efficiency 

and superlative performance exemplifies Dumore design standards. The vital 

importance of its function demands unconditional reliability .. . aircraft space and weight 
limitations demand the most favorable power-to-pound ratio in a compact design. 

The geared Dumore Aeromotor meeting these specifications incorporates in its design 

an ingenious, compact overrunning clutch, which overcomes the mechanical 


disadvantage of the gearing to permit hand feeding of the ammunition belt. 


After victory, the machine guns served by this motor will probably be retired but 
the motor itself, and the design features marking it and thirty-odd other current Dumore 


Motors will be advantageously applied to countless peacetime drive duties. 


DUMORE’S AMMUNITION BOOSTER MOTOR AIBIPL 


packs a powerful \%th h. p. into a 2 pound, 14 ounce drive 


unit less than 6 inches long. It includes worm gear 


reduction and overrunning clutch and is conditioned 


for high altitude operation and protected against 


corrosion. This motor is fully described in 


the Dumore Aeromotor Catalog. Write for your copy 
today! The Dumore Company, Motor Division, 


Dept. ML10, Racine, Wisconsin. 


Scanding right on top of a FE 
Liberator B-24 and looking 


through the top turret, you 


see the Dumore ammuni- 

¥ 4 tion booster motors that 

: : q feed the 50-caliber guns 
ao tr with accurate precision. HEADOUARTERS FOR 
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PERFORMANCE 


For smoot 


performance . . . economy of 


eration ... more flying hours per 


est in spark plugs... specify BS, 


economical airlane miles testify to 
the uncompromising quality of 
BG Spark Plugs. ; 


The proof is in performance! 


: 136 WEST 52ND STREET, NEW ORK 
Manufacturers of both mica-insulated and 


Fig. 9). 
depth 
come 11 
juminat 


Compa 
Dayli 
With 

that of 

red anc 
of nigl 
above 
compat 
viously 
depth 
the red 
judgm 
missiol 
measw 
later, 
Know) 
patch 
throug 
to cal 
the br 
throug 
possib 
$.D. « 
ness 1 
that u 
witho 
sent t 
of di 
throu 
light; 
show) 
tion 
filters 
pateh 
Fo 
lamb 
red-g 
incre; 
with 
twilis 
data 
concl 
that 
with 
para 
light 
crim 
red ¢ 
wind 
degr 
clud 
1s at 
dise1 
80. 


Resi 
T 
perc 
dep 
(Sta 
for 
by | 
dar] 
left. 
bro! 
in f 
fect 
on 
Ag: 
to ; 


& 
ngin 
: the 
plug... forthe 
| ane BZA standard equipment on major air 
Extra millions of trouble free, 
} ~ ¥ ? 
| 
F 
| 
fee 
ontrattors nthe State Army, Navy and Coast Guard and Aircraft Engine Builders 


4 


DAY LPGHT TRAINING OF 


Fig. 9). This comparison suggests that 
depth perception and visual acuity be- 
come impaired in similar fashion as il- 
jymination is decreased. 


Comparison with Depth Judgments in 

Daylight with Filters 

With respect to the problem at issue, 
that of the validation of the use of the 
red and green filters for the simulation 
of night vision, the results presented 
above establish a definite standard of 
comparison. The next step is ob- 
viously to ascertain to what extent 
depth judgments in daylight through 
the red and green filters reproduce depth 
judgments at-night. The joint trans- 
mission of the red and green filters, 
measured by a method we shall discuss 
later, was found to be 0.00000377. 
Knowing the brightness of the test 
patch for a series of: 20 judgments 
through the two filters, it was possible 
to calculate by simple multiplication 
the brightness of the test patch as seen 
through the two filters. Thus, it was 
possible to plot the relation between 
$.D. of judgments and effective bright- 
ness in the same coordinate system as 
that used to represent the data secured 
without filters. In Fig. 11 the dots repre- 
sent the relation to effective brightness 
of depth judgments while looking 
through the red and green filters in day- 
light; the curve is a segment of that 
shown in Fig. 9 and represents the rela- 
tion of depth perception without 
filters to the brightness of the test 
patch. 

For brightnesses around log 4.5 u foot- 
lamberts (this corresponds to use of the 
red-green filters in strong sunlight) the 
increase of variability for judgments 
with filters is about the same as for an 
equivalent change of brightness at 
twilight. For lower brightnesses the 
data are too few to warrant a definite 
conclusion. They suggest, however, 
that variability increases more rapidly 
with the filters than it does for com- 
parable changes of brightness at twi- 
light. At any rate, visual depth dis- 
crimination, when the pilot wears the 
red goggles and looks through the green 
windshield, is impaired at least to the 
degree found after dark. We may con- 
clude that this form of simulated night 
is at least as detrimental to visual depth 
discrimination as real night, if not more 
$0. 


Results at 200-Ft. Distance 


The procedure, in the case of depth 
perception at 200 ft., was the same as for 
depth perception at 100 ft. 

Fig. 12 is a plot of the consistency 
(Standard Deviation) of depth settings 
for four observers. Points connected 
by solid lines are for data obtained as 
darkness came on. The points at the 
left, connected to the solid lines by 
broken lines, represent measurements 
in full sunlight. The X’s show the ef- 
fect of the red-green filter combination 
on depth judgments in full daylight. 
Again, for brightness around 4.5 log u 
foot-lamberts, variability is increased 
to about the same amount whether the 
brightness is due to cutting down sun- 
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STANDARD DEVIATION 
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Fig. 11. Standard deviation of depth 
discrimination as a function of brightness 
with red and green filters (dots) and with 
normal vision (curve). 
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BRIGHTNESS 


Fic. 12. Standard deviation of depth 
discriminations at 200-ft. distance as a 
funetion of outdoor brightness for four 
observers. Crosses represent daytime 
vision through red and green filters. 
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Fig. 13. Stereopsis angle (based on 
standard deviations) as a function of 
outdoor brightness for 100- and 200-ft. 
distances. 


light by means of the filters or simply 
to the effect of twilight. 

If one compares the curves of Fig. 12 
to the standard depth discrimination 
curve as a function of illumination al- 


ready presented as Fig. 9, one finds a. 


striking similarity. A best-fitting curve 
(by visual inspection) of Fig. 12 would 
closely parallel that of Fig. 9, the stand- 
ard deviation of the former, however, 
always being greater. Variability of 
judgments for both the 100- and 200- 
ft. distances remains constant for bright- 
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nesses above 7 log u foot-lamberts. 
A definite increment in variability oc- 
curs when the illumination gets below 
6 log » foot-lamberts, and a steep gra- 
dient is found below 3 and 2 log u foot- 
lamberts. These latter brightnesses 
are somewhat below the limits of or- 
dinary retinal cone vision. 

Although consistency, as measured 
by the Standard Deviation in centi- 
meters, is greater at 100 than at 200 ft., 
this relationship does not hold when the 
Standard Deviations are expressed in 
“stereopsis angles.”* In fact, the 
stereopsis angle is consistently less at 
200 ft. Fig. 13 shows this plot for the 
standard curves at 100 and 200. ft. 
From these we may conclude that 
stereopsis angle becomes less with an 
increase in distance although the linear 
depth separation of these objects be- 
comes greater. Reduction of illumina- 
tion, however, produces a comparable 
decrement at both distances. 


CHANGE OF ILLUMINATION FROM NOON 
To NIGHTFALL 


Validity, in the present context, 
means practical validity. The problem 
is not merely whether night vision can 
be produced synthetically for one 
specific condition of illumination, but 
whether it can be produced for a con- 
siderable part of the working day. The 
solution of this problem depends in turn 
on the degree to which illumination re- 
mains approximately constant at dif- 
ferent times of day and under different 
atmospheric conditions. 

Information on this question is avail- 
able as a by-product of the investiga- 
tions described above. In their course, 
the brightness of the test patch was re- 
corded at various frequent intervals 
(from 1 hour to 3 min.) throughout the 
day and twilight on different dates dur- 
ing 1942 and 1943. The observations 
were made under many different at- 
mospheric conditions, from clear, cloud- 
less days to rainy days. The effects of 
different phases of the moon were also 
studied. When observing the bright- 
ness changes between twilight and dark- 
ness, measurements were made every few 
minutes until the night illumination 
became constant. This constant level, 
owing to sky glow, was unavoidably 
higher than it should have been. The 
same observer (L. C. Mead) took all'the 
readings and took care to become dark- 
adapted as much as the open space 
environment would permit. 

Fig. 14 presents a smoothed family of 
curves for cloudless days and evenings 
during different seasons of the year 


*Stereopsis angle refers to the angular 

difference in seconds of are between the 
angles subtended by the eyes at two ob- 
jects just noticeably different in depth. 
It is computed by the formula: 
Stereopsis Angle = (AN/M2) (206,000) 
where A = interpupillary distance; N = 
distance separating two objects just 
noticeably different in depth; ./ = dis- 
tance; and 206,000 = conversion to sec- 
onds of are. 
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up...UP... UP into the sky! 


DOWN... DOWN... DOWN to the 


‘round again... just like the ride vou 
J 


take on your oflice elevator. That’s the 


job Federal Aerial Navigation Equip- 


ment is doing in controlling air-traffic. 


Federal traffic control equipment guides 
the plane from the minute it leaves the 
runway. right into the skies. heads it 
fast and sure for its destination and 
guides it hack to earth. . . all with speed 


and accuracy. 


tone and Radio Corpora 


\nd looking forward to the greater 


amount of passenger and freight traffic 
that will take to the air tomorrow, Fed- 
eral has developed even better sky 


traffie control equipment. 


Here in one compact research and man- 
ufacturing organization is centered the 
know-how to design and manufacture 
complete air-traffic control systems for 
every need. Now is the time to have 
Federal help you plan for the air age 


of the future. 
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Fic. 14. Brightness of stimulus patch 
in constant position as a function of time 
of day at different seasons of the year. 


which shows the relationship between the 
brightness of the test patch and time of 
day. The time of sunset for these days is 
known and indicates that brightness 
remains remarkably constant from noon 
to within 2 hours of sunset. A rapid 
drop occurs during the next 3 hours. 
During the steep part of the curves the 
brightness drops at such a rapid rate that 
at the end of a 5-min. period it is ap- 
proximately half of what it was at the 
beginning of the period. Typical il- 
lumination changes from the period of 
constancy at day to constancy at night 
are from 6,500 to 0.0007 foot-lamberts, 
amore than millionfold shift. In loga- 
rithmic units and microfoot-lamberts 
this shift is from 9.80 to 2.85 log u foot- 
lamberts. 


Outdoor Illumination 


On overcast days (no sun visible but 
not raining) the daytime brightness is 
approximately one logarithmic unit less 


TRAINING 
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JULY 14, 1942 


AUGUST 3, 1942 
2. 10 SEPTEMBER 2, 1942 
38 MARCH 12, 1943 
« 
z “10 
EASTERN WAR TIME (Pm) 
Fie. 15. Angular height of sun as a 


function of time of day at different seasons 
of the year. 


than on a clear day. The curve starts 
to drop earlier but joins the ‘‘clear-day 
curve” at about sunset. Even on rainy 
days the illumination is higher than 
casual impression would suspect. The 
lowest brightness obtained on such days 
was 8.16 log » foot-lamberts.2 There 
seems to be no uniformity to the density 
of atmospheric clouds and haze. About 
the only conclusion that can be drawn 
is that, when such atmospheric con- 
ditions exist, the outdoor illumination 
is between one and two logarithmic 
units less than on a clear day during day- 
light hours. Dense haze, such as would 
almost eliminate shadows, is not par- 
ticularly effective in cutting down the 
illumination, the drop usually being 
less than one logarithmic unit. 

Since the stimulus brightness at a 
given time of day will depend on the 
season of the year as well as latitude, it 
is desirable to relate brightness to a more 
stable variable than time. An obvious 
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Fic. 16. Brightness of stimulus patch in constant position as a function of 
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relationship that might hold, regardless 
of time of year, is the relation of bright- 
ness to angular elevation of the sun 
above the horizon.* In consequence, 
the angular elevation of the sun at dif- 
ferent times of day was calculated for 
the dates shown in Fig. 14.¢ Fig. 15 
shows the resulting relationship. Since 
the time axis is the same in both Figs. 
14 and 15, it is possible to construct a 
new graph showing the brightness, on 
any day, in relation to the angular eleva- 
tion of the sun. This process essentially 
amounts to the elimination of time of 
sunset as a variable. If brightness is 
directly related to angular elevation of 
sun, then the plotted points of this re- 
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Fic. 17. Dark adaptation of the human 
eye compared to the decrease in outdoor 
brightness during twilight. 


lationship should all fall on the same 
curve regardless of season of the year. 
Fig. 16 shows a smoothed curve of this 
plot with the data for different days 
appropriately indicated. These data 
certainly approximate the same curve. 

For our latitude (42.5°), then, we 
conclude that the light reflected from a 
stimulus patch not in the shadow of the 
sun can be calculated from the angular 
elevation of the sun. This finding ap- 
pears to hold for all seasons of the year. 


*The normality of the sun and moon 
does not appear to affect the illumination 
as much as it should according to the co- 
sine law of reflection, probably because of 
diffusion by the atmosphere. 

7 Computation of angle of the sun for 
time of day was done with the following 
formula, provided by the Department of 
Astronomy of Tufts College: 


cos p = sin L sin z — cos L cos z cos T 


angular distance from ze- 
nith 


where p = 


L = latitude 
z = declination 
T = time 


Angle of sun above horizon equals 90° —p, 
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Fabrication of lightweight aluminum cores for 
many types of heat exchangers—aircraft radi- 
ators, oil coolers, heaters—is accomplished by 
brazing. Aluminum alloys contribute strength 
and light weight, superior heat conductivity 
and resistance tocorrosion. The brazing process 
provides speed and uniformity of production. 

In the tubular-core section pictured above, 
thin-walled aluminum tubing and Aleoa 
sheet, perforated to receive the tubes, are 
assembled in a fixture which holds all parts 


firmly in place. Furnace-brazing is then em- 
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ployed to join them into a rigid, pressure- 
tight unit. Other fabricators may employ 
flux-bath brazing, hand welding and brazing, 
or combinations of all methods. 

How the molten brazing alloy flows at the 
line of contact, forming a fillet which bonds 
all parts securely together, is seen in the 
above photomicrograph. 

Alcoa will assist you in adapting the brazing 


yrocess to your products, advising on initial 
I 


and final cleaning methods, fluxes and brazing 


temperatures. For this help, write ALUMINUM 
Company OF America, 2142 Gulf Building, 


Pittsburgh 19, Pennsylvania. 
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Further work should be done at dif- 
ferent latitudes. 


TWILIGHT AND ADAPTATION 


The steepness of the curve of decrease 
ef outdoor brightness during twilight 
raises a question of importance to night 
flying though not to the reproduction of 
night conditions by means of red and 
green filters: Does the eye adapt fast 
enough to keep up with the fall of en- 
vironmental illumination? 

In order to answer this question, one 
of the standard curves of dark adapta- 
tion? was compared to the brightness 
eurve for July 14, 1942. A point was 
found on the latter curve that repre- 
sented the same brightness as the 
beginning of the dark adaptation curve. 


PILOTS FOR 
Fig. 17 presents this comparison in 
graphic form. 

The outstanding fact about Fig. 17 is 
that, for the whole range of brightnesses 
from daylight to darkness on July 14, 
1942, the rate of dark adaptation is 
more rapid than the rate of darkening. 
It should be remembered, however, that 
the eye is usually in complete darkness 
between trials when a curve of dark 
adaptation is being determined. Since 
this is not the case outdoors during twi- 
light, it may be that the rate of adapta- 
tion is somewhat slower than shown in 
Fig. 20.4. Nevertheless, it seems reason- 
able to conclude that the retina will 
adapt quickly enough to compensate 
for the lowered illumination created by 
the setting sun at this latitude. 


Individual Differences 


Before a technique for daylight  re- 
production of night vision can be put 
into use it is necessary to know how 
differently various individuals react 
to the technique. For this reason it 
was decided to investigate individual 
differences in vision through the com- 
bination of green and red filters. 

The effect of the filter combination 
on an individual was measured by 
means of a test of visual acuity. The 
test stimuli were nine rows of four white 
E’s presented on a black background 
at a distance of 40 ft. from the observer, 
each E being in one of four positions. 
The sizes of the E’s are specified in 
Table 1 in terms of the thickness of the 
lines constituting the E’s (dimension 1 
of Fig. 18). The E’s in any one row 
were of the same size but their size de- 
creased from the upper row downward. 
(See Fig. 19.) 


TABLE | 
Minutes of Are 

Subtended 

Row Inches at 40 Ft. 
1 0.65 4.6 
2 0.57 4.0 
3 0.50 3.5 
4 0.45 3.2 
5 0.42 3.0 
6 0.38 2.7 
7 0.35 2.5 
8 0.30 2.3 
9 0.25 1.9 


The observer was required to state the 
orientation (open end up, right, down, or 
left) of each EX. His score was the total 
number of E:’s whose orientation he had 
correctly specified. Thus, score on this 
test varied from 0 to 36. 

An earlier investigation had shown 
that there were no significant differences 
in depth perception when the two filters 
were mounted together in a goggle in- 
stead of having the red filter mounted in 
a goggle and the green filter mounted on 
the glass surface of a cockpit. For the 
sake of simplicity the former procedure 
—that of mounting both filters in the 
goggle—was used in the present ex- 
periment. 


The transmission of an area in the 
left part of the goggle was found to be 
0.0000053, that of a corresponding area 
in the right part 0.0000034. The bright- 
ness of the white cardboard under the 
test conditions was about 5,100 foot- 
lamberts. Thus, the apparent bright- 
ness of the stimuli to the observer was: 


Fic. 18. Proportional dimensions of 
test stimuli used in study of visual 
aculty. 


19. 


Test board and stimuli used 
in study of individual differences in visual 
acuity while wearing red-green goggles. 
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Fic. 20. Distribution of visual-acuity 
test scores for 32 observers wearing red- 
green goggles. 


for vision through the area measured in 
the left part of the goggle, 5,100 x 
0.0000053 = 4.43 log » foot-lamberts; 
for vision through the area measured in 
the right part, 5,100 < 0.0000034 = 
4.23 log u foot-lamberts. Kénig’s data 
on visual acuity (from Hecht") give, 
for such brightnesses, visual acuities of 
0.36 and 0.28, respectively, correspond- 
ing to visual angles of 2.8 and 3.6 
minutes of are. Thus, for the bright- 
ness level used in this test, the stimuli 
of rows 6 and 3 represent, respectively, 
the acuity to be expected from Kénig’s 
data (presumably for an “average” ob- 
server) for vision through the left and 
right parts of the goggle. 


Reliability of the Test 


The first task was to determine the 
reliability of the test—the degree to 
which an observer’s score on one oc- 
easion will be reproduced on another 
occasion. For this purpose, 22 ob- 
servers were selected at random and 
tested twice, each time after a period of 
20 min. of adaptation with the goggles. 
The coefficient of correlation between 
the two sets of scores (test-retest re- 
liability coefficient) was 0.83. For this 
number of cases a coefficient of 0.54 
would be secured by chance in but one 
instance in a hundred.’ 

The next task was to determine the 
extent to which pilot candidates may be 
expected to vary in their ability to see 
through the combination of filters. 
For this purpose use was made of the 
results on the first test of the 22 ob- 
servers mentioned above, as well as of 
the results from ten observers subjected 
to but a single test after wearing the 
goggles for 20 min. Fig. 20 shows,’for 
each of ten class intervals, the number 
of individuals whose scores fall within 
that class. In the case of each column 
in the figure the number of individuals 
who were wearing glasses is indicated 
by the shaded part of the column. 

How should this distribution of scores 
be interpreted? A score of 4 means es- 
sentially that the observer can dis- 
criminate symbols whose lines subtend 
4.6 min. Such discrimination is repre- 
sented by a visual acuity of '/y. = 
0.22. According to Konig’s acuity data, 
this acuity is normally obtained with an 
illumination of 3.90 log « foot-lamberts. 
Scores of 8, 12, 16, 20, 24, 28, 32, and 
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DAYLIGHT 


36 similarly represent visual acuities 
normally obtained with illuminations 
of 4.00, 4.17, 4.22, 4.30, 4.38, 4.50, 4.61, 
and 4.72 log u foot- lamberts. These 
levels of illumination are indicated in 
Fig. 20 for the various boundaries be- 
tween classes of scores. The figure 
shows, therefore, for any score except 
ro, Which is indefinite, the approxi- 
mate level of illumination that should 
yield that score for a normal observer, 
according to Kénig’s data. . Thus, an 
individual whose score on the test is 4 
may be considered to see through the 
two filters as though the illumination 
were 3.90 log » foot-lamberts, a degree 
of darkness that is not far above the 


TRAIN 


ING OF PILOTS 
rod threshold. An individual whose 
score is 36, on the other hand, may be 
considered to see as though in an il- 
lumination of 4.72 log » foot-lamberts, 
an illumination to ex- 
tremely bright full moonlight.* 


* Taylor® gives as 0.0030 foot-lamberts 
the brightness of grass in full moonlight. 
We have found that the brightness of the 
white surface used in measuring i]lumina- 
tion in our experiments is about ten times 
greater than that of grass. Thus the data 
of Taylor indicate that full moonlight 
would correspond to a level of illumination 
as measured in our experiment of 4.47 log 
u foot-lamberts. 


Optimal Adaptation Time 


When making the transition from 
daylight vision to vision through the 
red and green filters, an observer at 
first sees practically nothing. Only 
after dark adaptation does he achieve 
the degree of visibility associated with 
night vision. The question immediately 
arises: How long must he dark-adapt in 
order to approximate optimal  visi- 
bility for the particular brightness in- 
volved? 

Since it is well known that visual 
acuity (the ability to discriminate be- 
tween contours) varies systematically 
with illumination, dark adaptation can 
be measured by using a test of visual 
acuity and noting the times at which 
the observer is able to complete the 
various steps of the test. Such a pro- 
cedure was followed with four observers 
using a test similar to the one described 
in the preceding section but involving 
ten sizes of E’s and covering a con- 
siderably wider size range (0.25 to 3.75 
in.). 


Test Procedure 


The test procedure required the ob- 
server to name the correct orientation 
of all four stimuli in a row (probability 
of so doing by chance is '/255) before he 
was given credit for discriminating that 
row. The time of correct response was 
recorded for each stimulus size. Data 
were collected only on clear days. The 
brightness variation of a white card- 
board patch mounted on the test board 
was between 4,476 and 6,851 foot- 


Fic. 21. Time required for four ob- 


Servers to see test stimuli of different sizes 


while wearing red-green goggles. 


lamberts. Logarithmically, this 
amounts to a variation of less than one- 
quarter of a log unit (9.65 — 9.84 log 
u foot-lamberts). 

Fig. 21 shows a plot of the curve of 
dark adaptation for four practiced ob- 
servers. The curves are practically 
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identical for the first minute, and similar 
after the first 5 min. Differences be- 
tween these time limits are in part due 
to unavoidable errors in recording and 
speed of verbal response of the subjects, 
since the speed of adaptation is so great 
during this period. Most of the adapta- 
tion appears to be over in 15 or 20 
min. 

Table 2, made from the curves shown 
in Fig. 21, seeks to answer the specific 
question presented in the first para- 
graph of this section. Considering the 
smallest size correctly discriminated in 
an hour period of adaptation as the maxi- 
mum acuity of the observer, this value 
was divided by the size just discrimi- 
nated at various time intervals during 
the 60 min. and the result multipli d 
by 100. These per centages of maximum 
> are shown at 1-, 2-, 3-, 5-, 7.5-, 
10-, 15-, and 20-min. time intervals in 
the table. The conclusion seems war- 
ranted that 20 min. of adaptation ought 
to be allowed after donning the red- 
green acetate goggles, since, with such a 
period of adaptation, the acuity of the 
observers reaches approximately 90 per 
cent of its ultimate maximum. 


The Problem of Safety 


More important from the practical 
point of view than any of the problems 
above is the problem of safety. The is- 
sue here is the extent to which the green 
acetate alone interferes with effective 
vision. This interference must be 
slight enough so that the instructor, 
who is looking through the green ace- 
tate alone, can adequately control the 
plane in case of necessity. 


First SERIES OF EXPERIMENTS 


In a first series of experiments, visual 
acuity and depth perception in full 
sunlight were compared for vision with- 
out a filter and for vision through Lu- 
marith Green 0-4403, with an overall 
transmission of 0.191 in terms of tri- 
stimulus Y values with illuminant “‘C.”’+ 

The apparatus used for the test of 
acuity was essentially the same as that 
used in the study of individual dif- 
ferences. The test board was 200 ft. 
from the observer. Three observers 
took part in the acuity tests. The re- 
sults showed that, for an outside il- 
lumination of 3,300 to 6,700 foot-lam- 
berts, the average acuity for all ob- 
servers through the green filters was de- 


: Measurements made at the Massachu- 
setts Institute of Technology. 


TABLE 2 


creased, relative to acuity without 
filters, by the same amount as would the 
acuity of a normal observer for a de- 
crease of brightness of 1 log unit. As 
the density of the green filter reduced 
brightness by 0.72 of a log unit, it ap- 
peared that the effect to be expected 
from it on the basis of decrease in 
brightness alone—i.e., the effect attrib- 
utable to color as distinct from bright- 
ness—was slight. 

The apparatus used for the test of 
depth perception was an indoor model 
(scale about 1/10) of the field apparatus 
used in the principal validation tests. 
In the case of three observers, and 
using the Constant Error and Standard 
Deviation of settings as a criterion, no 
consistent difference was found between 
depth perception with the naked eye 
and depth perception through the green 
acetate. 


SECOND SERIES OF EXPERIMENTS 


A second series of experiments was 
performed to ascertain the effect of the 
green filter on acuity during the transi- 
tion from daylight to dusk. The pro- 
cedure was essentially the same as that 
in the experiment described at the 
beginning of thissection. The principal 


Percentage of Sizes Discriminated in an Hour Period of Dark Adaptation at Various 
Intervals During the Hour 


Terminal Pere entages at Minutes 
Subject Size 1 2 3 4 5 7.5 10 15 20 
J..G. B-C. 0.35 43.8 49.3. 54.7 58.3 62.5 71.4 73.7 80.5 87.5 
J. G. B-C. 0.35 49.7 70.0 72.9 73.7 74.5 77.8 82.4 93.3 100.0 
B. W. 0.30 35.5 44.4 49.2 52.6 57.7 62.5 63.8 68.2 75.0 
R. E. C. 0.25 43.5 53.2 58.8 71.4 73.5 74.6 76.9 78.1 83.3 
L. C. M. 0.35 66.0 81.4 83.3 84.3 87.0 88.6 89.7 94.6 99.5 
Average 0. 32. «47.7 59.7 63.8 68.1 71.4 75.0 77.3 82.9 89.1 
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DAYLIGHT TRAINING OF PILOTS: FOR 
LCM JGB-C 
25 2.5 
20 20 
15 1.5 
1.0 1.0 
5 
< 
4 
< 25 REC 25 EMcM 
> 20 2.0 
15 1.5 
1.0 1.0 
3 5 
LOG BRIGHTNESS (MICROFOOTLAMBERTS) 
no goggles 
Fic. 22. Visual acuity as a function of brightness for vision through green and 


amber filters and for clear vision. 


differences were: (a) An _ additional 
testboard was used to provide large 
symbols for the measurement of low 
acuities and (b) acuity through the 
green filter was compared not only with 
acuity without a filter but also with 
acuity through an amber filter. 

The average results for four observers 
are shown in Fig. 22. It will be noted 
that for the green filter there is a loss of 
acuity that goes through a maximum for 
a brightness level of about 6 log u foot- 
lamberts. If the losses of acuity, how- 
ever, are estimated in terms of the de- 
creases of brightness that would produce 
them (horizontal distances between the 
“filter” curve and the ‘‘no filter” curve), 
we find considerable constancy. Use 
of the green filter affects acuity at ex- 
ternal brightnesses of 8.5, 8, 7, and 6 log 
u foot-lamberts as though it cut down 
brightness, respectively, by 1.0, 1.1, 
1.19, 1.08 log » foot-lamberts. The pre- 


Curves are averaged from four observers. 


The procedure was similar to that out- 
lined above except that on the rainy 
day only one test board was used. 

Comparison of the averages of acui- 
ties in overcast weather to the averages 
of acuities during the nightfall showed 
no significant differences. We may 
conclude that decrease in brightness due 
to overcast weather affects acuity in the 
same way as decrease in brightness dur- 
ing nightfall provided, naturally, that 
rain or fog is not acting as a screen be- 
tween the object of vision and the ob- 
server. 


MINIMUM BriGHTNEssS LEVEL 


In order to state in full the practical 
import of these conclusions, it will be 
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necessary to know the minimum bright- 
ness level that experience has shown to 
be safe for ordinary landing. We have 
not yet been able to obtain such data. 
We have found, however, that a test 
patch that, in full sunlight, had a bright- 
ness of 9.81 log u foot-lamberts, had in 
the early afternoon of an intermittently 
rainy day a brightness of 8.16 log » foot- 
lamberts; this represents a decrease of 
brightness of 1.65 log units. This de- 
crease in brightnessis considerably great- 
er than that caused by use of the green 
acetate. As far as we know, overcast 
weather (as distinct from hazy weather) 
is not considered an impediment to flight. 
Assuming this to be the case, we may 
conclude that, in sunlight illumination, 
vision through the green acetate does not 
interfere with flying. 

Although our data do not allow the 
specification of the minimum illumina- 
tion at which it is still safe to use vision 
through green acetate, they do enable 
us to state the effect of the acetate, for 
various levels of brightness, in terms of 
decrease of the distance at which a given 
object can be distinguished, for this 
distance is directly proportional to 
acuity. Table 3 shows, for each of six 
brightness levels, the average acuity 
of the four observers with and without 
a green filter; the difference between 
these acuities; and, under the heading 
“percentage by which range of vision is 
cut down,” the percentage that the dif- 
ference in acuities constitutes of the 
acuity without a filter. The table shows 
clearly that, with respect to percentage 
decrease of range of vision, the effect of 
the green filter increases markedly with 
decrease of level of illumination. It 
should constitute a warning, pending 
establishment of the minimal illumina- 
tion consistent with safety, against any 
attempt to use the green acetate filter 
on heavily overcast days (brightness 
level of about 8 log » foot-lamberts) or 
in twilight. 


TABLE 3 
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brightness decrease of 1 log unit. It 14.0 

seems reasonable to conclude that, for 70 1.74 1.35 0.39 22 4 
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brightness due to the transmission 

factor. The additional decrease may be MEASUREMENT OF TRANSMISSION gained, the problem of measuring 


due to a color factor, to scratches or 
smudges on the filters, to some char- 
acteristics of the acetate, or to discom- 
fort of the goggle frames. 

It would seem likely, on purely theo- 
retical grounds, that the effect of de- 
crease in brightness is the same whether 
this decrease results from nightfall or 
from heavy overcast. Nevertheless, it 
was thought wise to verify this inter- 
ference experimentally. Visual acuity 
of three observers was tested on two 
dark days, one drizzly, the other rainy. 


In much of the work described above 
accurate measurement of luminous 
transmission was not crucial. The prob- 
lem was essentially to establish certain 
characteristics of vision through the 
combination of a specific sample of green 
acetate and a specific red lens. Only in 
certain interpretations of the results was 
it necessary to know the luminous trans- 
missions involved. 

As soon, however, as the question 
arises of making use of the knowledge 


transmissions becomes extremely im- 
portant. Practical specifications—in- 
cluding statements of tolerance—can 
obviously best be made in terms of 
luminous transmission. 

It might seem at first glance that the 
problem of me:.suring transmissions is : 
relatively simple one, in view of the 
existence of such excellent spectro- 
photometers as that of Dr. Hardy at 
M.I.T. We have indeed secured from 
M.1.T. spectrophotometric curves for 
the green and red filters separately, 
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variety of wartime products, rang- 
ing from a lighting guide on an 
air-borne sextant to parts of an 
Army tank directional indicator. 
Although it is not intended to re- 
place general-purpose ‘‘Lucite,” 
except where heat-resistance is a 
major factor, so extensive are the 
possibilities of application, it 
promises to widen the field of use 
of acrylics in the post-war period. 


SPECIAL PROPERTIES: 
@ Higher Heat-Resistance. 
@ Optical Improvement. 


@ Greater Clarity and Improved 
Brilliance. 


@ IncreasedDimensional Stability. 


DIRECTIONAL INDICATOR: Support 
plate (1), originally machined from 
a block of ““Lucite,”’ is now injection 
molded of HM-122 powder. Dial 
cover (2) also is molded of this new 
formulation. Among the advantages 
considered when “Lucite’’ was se- 
lected for these parts were the speed 
of production, the reduction in 
weight of the instrument, the inter- 
changeability of unit parts, and the 
fact that the cost of the plastic unit 
is less than half the estimated cost 
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of the metal parts originally con- 
sidered. 

HEAT-RESISTANT “LUCITE” is 
another example of how Du Pont 
technicians are helping the plastics 
industry to produce better molded 
pieces more quickly, at less cost- 
and how they are helping to sup- 
ply actual users with improved 
materials to meet their broadening 
requirements. 


WRITE for free booklet giving comparison of optical, 
mechanical, electrical and molding properties of for: 
mulation HM-122 and general purpose “Lucite.” (7) | 
Address: E. I. du Pont de Nemours & Co. (Inc.), Qe 
Plastics Department, Arlington, N. J., or 5801 ii 
S. Broadway, Los Angeles 3, Calif. In Canada: Cana- 
dian Industries, Ltd., Box 10, Montreal. 
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whose density is on the order of 0.73 and 
0,97, but not for the combination of red 
and green, whose density is on the order 
of 5.70. For this low order of transmis- 
sions, resort has had to be made to 
photometric measures. 


PHOTOMETRIC PROCEDURE 


The photometric procedure used con- 
sists essentially of two simultaneous 
measures of the brightness, one with 
the Macbeth Illuminometer, the other 
with the Taylor Low-Brightness pho- 
tometer. The source of illumination is in 
both cases the same, a large white test 
patch normal tothe sun. In the case of 
the Macbeth Illuminometer the meas- 
urement is made in the usual way. In 
the case of the Taylor instrument, how- 
ever, the filters whose transmission is 
being ascertained are placed in a slide 
affixed to the end of the photometer in 
such a way that the test patch is ob- 
served through the filters. In con- 
sequence, this procedure yields two 
simultaneous measures of brightness of 
the test patch, one of the brightness 
without interposition of filters, the other 
of the brightness with interposition of 
filters. The ratio of the latter, repre- 
senting light transmitted by the filters, 
to the former, representing light im- 
pinging on the filters, is taken to repre- 
sent the transmission of the filters. 

In one of these measures of bright- 
ness, that with the Taylor instrument, 
the color of the comparison field is 
definitely more red than the color of the 
standard field. This would not be an 
important consideration if the com- 
parison were purely photopic. The 
Taylor readings, however, vary from 
about 4.5 log foot-lamberts to 2 log u 
foot-lamberts. At these levels of bright- 
ness, rod vision is involved and it is 
all the more involved the lower the level. 
Several consequences follow from this 
state of affairs: (a) With daylight illumi- 
nation transmissions measured by this 
procedure are lower than if measured 
with a physical photometer designed 
to reproduce photopic sensitivity; (b) 
with daylight illumination transmissions 
measured by this procedure are lower 
when the operator of the Taylor in- 
strument is fully dark-adapted than 
otherwise; and (c) transmissions meas- 
ured by this procedure are lower for day- 
light the lower the illumination on the 
test patch.’ 

Circumstance (a) is an advantage for 
the procedure being described because 
the pilot will be using scotopic vision 
too; consequently, the transmission 
figure based on scotopic sensitivity will 
Tepresent transmission of the filters 
when actually used. 

The combination of circumstances 
(b) and (c) requires the use of a special 
installation for making the photometric 
Measurements. According to (b) the 
operator of the Taylor instrument must 

dark-adapted. According to (ce) 
the test patch must be in sunlight, for it 
is in sunlight that the filters are used in 
the training of pilots. lighttight 
cabin was constructed on the roof of the 
Tufts Chemistry Laboratory. Two 
juxtaposed circular openings allowed 


two operators from within to aim the 
two photometers almost normally at 
an external test patch attached to the 
cabin by means of an arm. The whole 
cabin could be rotated to maintain an 
approximately constant normal ori- 
entation of the test patch to the sun. 
In consequence, the test patch could be 
used in direct sunlight without inter- 
fering with the adaptation of the opera- 
tors using the photometers. 


OF GREEN AND ReEpD FILTERS 


The joint transmission of the green 
and red filters used in the validating 
experiments was found to be 0.00000377. 
Combinations of other samples of the 
two materials, however, gave joint 
transmissions varying from 0.00000081 
to 0.00000527. It was clear, both from 
this observed variability and from the 
statements of the manufacturers, that 
neither of the two filter materials was 
wholly standardized. This circum- 
stance implied that if uniform results 
were to be obtained the materials would 
have to be specified in terms of trans- 
mission. 

The considerations bearing on the 
specification of the filters were, in the 
main, as follows: 

(a) The joint transmission of the red 
and green should be no higher than 
about 0.0000020 in order to make sure 
that the combination would reproduce 
night conditions in full sunlight, the 
illumination in which it would usually 
be used. 

(b) The joint transmission of the red 
and green should be such that sunlight 
seen through the filters should not have 
a reddish tinge. 

(c) The transmission of the green 
should be as high as possible in order to 
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TRANSMISSION OF GREEN WITH RED STANDARD 


Fic. 23. Effects of variation of trans- 
mission of green filter on joint transmis- 
sion with red filter. 


minimize interference with the vision of 
the instructor. 

At first glance, it would seem that 
these considerations all point in the 
direction of selecting an extremely light 
green and placing on the red the burden 
of darkening the combination. This 
semblance, however, is erroneous. For 
the types of filters under consideration 
the combination yields a red hue not 
only when a red of high transmission 
is combined with‘a green of low trans- 
mission but also when a red of low trans- 
mission is combined with a green of 
high transmission. This is because 
darkening the red filter decreases its 
transmission not only for red light but 
for green and yellow as well. The 
latter effect preponderates in the de- 
termination of hue. Thus, the re- 
quirement that the hue of the light 
transmitted by the combination of 
filters shall not be red makes it neces- 
sary to choose for the specifications a 
red whose transmission is not markedly 
different from that of the red used in 
the validation experiments. 


Final Combination 


The combination finally decided upon 
was a Lumarith Green 0-4403 with an 
average transmission (tristimulus Y 
value, illuminant “C’’) of 0.2170 ac- 
cording eto measurements at M.I.T. 
(green standard) and a Polaroid XR-12 
that, when combined with the green 
mentioned above, would yield an aver- 
age combined transmission of 0.0000026 
(red standard). The way in which this 
decision was reached was as follows: 
On the basis of general considerations 
involving the criteria above, a specific 
sample of Polaroid XR-12 was selected 
as the red standard. Joint trans- 
missions were then determined for com- 
binations of this red standard with 26 
green samples representing the range 
of transmissions of green Lumarith 
that Celanese considered might be ap- 
propriate. From these data a graph 
was prepared (Fig. 23) showing the way 
in which the joint transmissions of the 
greens with the standard red varied as 
a function of the transmission of the 
green alone. Inspection of this graph 
showed that, for green Lumarith to have 
a joint transmission of 0.0000020 when 
combined with red, its transmission 
alone should be 0.2170, according to the 
method of measurement used by M.I.T. 
Sample No. 8 of green Lumarith came 
extremely close to fulfilling this condi- 
tion. In consequence, it was chosen as 
the green standard. The joint trans- 
mission of this green standard with the 
red standard was then determined em- 
pirically in a large number of tests and 
found to be 0.0000026. 


TOLERANCES , 


The next problem was that of toler- 
ances. In regard to the red filter, photo- 
metric measurements of 20 goggles in 
which the red and the green were lami- 
nated together showed that 60 per cent 
of the goggles had transmissions be- 
tween 0.0000015 and 0.0000024. As 
there was evidence that the green in 
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T’S ONE THING merely to specify 

use of a product on a particular 

job—and another to engineer into that 

product the strength and accuracy nec- 
essary fo actually do the job! 


That's why no ordinary bolt could be 
used for holding the big wing together 
on the deadly Northrop Black Widow 
P-61. The Thompson Bolts which are 
used were not only designed especially 
for the ship, but are manufactured by 
a highly developed and specialized 


iii 


process that puts them far ahead of 
anything else in the field. Used to bolt 
together the two inner wing panels, two 
outer panels and two tip panels, they 
are among the most highly stressed 
parts on the ship. And they are con- 
stantly working under loads never be- 
fore handled by parts of this type... 
proof of the performance engineered 


into every size and type of Thompson 
Aircraft Bolt made! 


But engineering a bolt is not all. Thomp- 
son has worked out manufacturing 
processes and methods involving equip- 
ment never before used in bolt manv- 
facture — equipment and methods for 
hot-forging, heat treating, grinding, 
plating and inspecting. The result is a 
skillfully made, more accurate Bolt that 
manufacturers from coast to coast de- 
pend upon for outstanding service on 
the tough aircraft jobs. 


e Whether you now need special or NAS Bolts for aircraft work, or are seeking manufacturing 
assistance on new developments, our engineers will be glad to consult with you. Present Thompson 
products include Engine Valves, One-Piece Hydraulic Pistons, Control Rod and Cable Ends, Exhaust 
Port Flanges, Aircraft Bolts and similar products. A request on your letterhead will bring an in- 
teresting Brochure describing Thompson manufacturing methods and products in detail. Write for 
it today. Thompson Products, Inc. WEST COAST PLANT, Bell, California 
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DAYLIGHT 


“these goggles was remarkably constant, 
Nhe range was presumably indicative of 
the control over transmission to be ex- 
ted in the manufacture of the red 
ters. Need for haste in the procure- 
Mment of goggles made it desirable to 
‘extend somewhat the range indicated 
Nbove. It was decided, eventually, to 
lask Polaroid to deliver XR-12 red lenses 
that would, when combined with the 
standard green, yield joint transmissions 
within the range 0.0000015-0.0000034. 
Practical considerations made it de- 
Marable to define tolerance in terms of 
Feoncrete filters rather trans- 
‘mission figures. Two red filters were 
‘therefore selected. Their joint trans- 
missions, when combined with the green 
standard, were, respectively, 0.0000015 
and 0.0000034, and Polaroid was asked 
to supply goggles which, when tested 
with the standard green, would yield 
transmissions falling between trans- 
missions yielded by these two filters. 

In regard to the green acetate, Cel- 
anese Corporation reported that it 
could hold deliveries within a range of 
overall transmissions of 12.5 to 15.9 per 
cent in terms of its own measurements, 
equal to a range of 0.1842 to 0.2209 in 
terms of M.I.T. tristimulus Y values. 
Celanese further supplied samples of the 
extremes of this range. Measurements 
were made of the joint transmissions of 
' these samples and of the standard green 
| when combined with the standard and 
the lightest and darkest reds involved 
| in the specifications to Polaroid. Fur- 
thermore, the combination of darkest 
green and darkest red was tested with 
respect to perception of objects in sun- 
light illumination. 

Fig. 24 shows the joint transmissions 
of the combinations of the three reds 
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JOINT TRANSMISSION 
Fic. 24. Joint transmission of upper, 
standard, and lower red filters as a fune- 
tion of transmission (Y value) of upper, 
standard, and lower green filters. 


vision comparable to night vision with 
weak moonlight. Buildings could be 
distinguished up to about 150 yards, but 
only vaguely. 

Because of these findings, it was de- 
cided that the tolerance proposed by 
Celanese was acceptable insofar as 
vision of the pilot was concerned. 

There remained, however, the ques- 
tion of the effect of the tolerance on the 
instructor. Here the question was: 
Is the darkest green still light enough to 
allow adequate vision for the instructor? 

In the tests described above on the 
effects of green acetate on daylight and 
twilight vision, the overall transmission 
of the acetate, in terms of M.I.T. tri- 
stimulus Y values, was 0.191. The over- 
all transmission of the lower limit pro- 
posed by Celanese was, in terms of the 
same units, 0.1842. The difference 
corresponds to a decrease of brightness 
of 0.016 of a log unit that is only '/10 of 
the difference in brightness between 
sunlight and heavily overcast weather. 
It seemed reasonable to consider this 
difference insignificant and to conclude 
that the tolerance proposed by Celanese 
was also acceptable from the point of 
view of the instructor’s vision. 

In consequence, Celanese Corpora- 
tion was asked to supply Lumarith 
Green 0-4403, 10 gauge, average overall 
transmission 0.2170 (tristimulus Y 
value, illuminant ‘“C,’”’ measured by 
Professor Hardy’s recording spectro- 
photometer at M.I.T.), tolerance to be 
that the joint transmission with the 
Polaroid red standard should fall be- 
tween the corresponding joint trans- 
missions for sunlight of the samples 
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labeled: ‘12.2-12.6” and “15.9” by 


Celanese. 


CONCLUSION 


The main conclusion to be drawn 
from this work is that conditions of 
night flying can be reproduced in day- 
light for the pilot without excessive 
interference with the instructor’s vision 
by using an appropriate combination of 
red and green filters. 

This conclusion, however, should be 
thought of as a validation of the general 
procedure involved,* rather than as a 
demonstration that the particular filters 
used constitute an optimal combination. 
There is much room here for further 
research, and only with such further re- 
search can the general procedure achieve 
the maximal efficiency of which it is 
capable. 
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with the three greens. The range of 
these transmissions is from 0.00000049 
to 0.00000505, which represents a dif- 
ference in brightness of just over 1 
homp- logarithmic unit. Assuming the bright- 
ts ness level of full sunlight to be 9.81 log u 
- foot-lamberts, the brightness level of 
equip- full sunlight seen through the combina- 
manu- tions representing the extremes of the 
payee range would be 3.50 and 4.51 log foot- 
lamberts. According to Fig. 9, the 
nding, higher of these brightnesses is not so 
b ise high but that, for it, depth perception 
stall is definitely impeded. For the lower 
a of the brightnesses the effect on depth 
st de- perception is extremely marked. 
ce on As regards the general effect on per- 
ception of the combination of darkest 
green with darkest red, it was found 
that when used in sunlight after 15 min. 
of adaptation, the combination yielded 
turing 
mpson 
chaust 
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When Clifford’s THIN-METAL KNOW-HOW | WEIGHT od Z 
discovered THIN ALUMINUM BRAZING... 


By removing copper oil coolers and coolant 
radiators from one of their famous fighters 
and dropping in aluminum models — without 
any design change — weight-conscious engi- 
neers of the U.S. Army Air Forces saved ap- 
proximately 120 precious pounds. 

This vital victory over weight — symbolized 
by 7g X (where X equals the weight of soft- 
soldered copper coolers and radiators) — was 
made possible by Clifford’s discovery of the 
elusive method of brazing aluminum tubes 
having very thin walls. 


SAVING” 


Already battle-tested on wide-spread fight- 
ing fronts, Clifford’s Feather-Weights are now 
being applied to another Army Air Forces’ 
fighter. Here the potential weight-saving is 
approximately 320 pounds. 

Less weight, greater resistance to heat and 
pressure, longer life — are the results when 
aluminum replaces copper in aircraft oil cool- 


ers and radiators. 
CLIFFORD CLIFFORD’s 
MANUFACTURING CO. “HYDRO 
South Boston 27, Mass. BEL l 0 WS 
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ightweight Magnetic Direction Indicators 


G. M. GIANNINI* 
Autoflight Corporation 


ABSTRACT 


Autoflight Direction Indicators weigh 
only 1.1 and 0.5 Ib., respectively, are 
comparatively inexpensive, and, unlike 
conventional card compasses, are read by 
means of a rotating pointer operating like 
a watch hand. They are unaffected by 
rough air. 

The operating characteristics of the 
instrument have been obtained by com- 
bining a low mass of the magnetic system 
and a small diameter of moving parts to 
reduce overswing; a high magnetic mo- 
ment to reduce the time of swing, or period; 
alow drag and a high damping to reduce 
swirl. This damping is obtained by utiliz- 
ing the drag induced by the pointer rotat- 
ing Within the narrow chamber comprised 
between the dial and the front glass. 

The combination of the proper value of 
period, overswing, swirl and the freedom 
from effects of vibration provide the 
excellent performance characteristics of 
these indicators. 


INTRODUCTION 


.__ COMPASS may be considered the 
most important instrument on 
small airplanes not equipped with 
gyros and automatic pilots. Compasses 
used on aircraft are substantially of 
two types—conventional card com- 
passes and direction indicators. The 
conventional card compass presents a 
number to be read through a window, 
as seen in certain types of automobile 
speedometers and in radio dials, while 
the direction indicator gives a quantita- 
tive measurement of direction by means 
of a rotating pointer operating like a 
watch hand. Irrespective of numerals 
on the dial, direction may be read at a 
glance. It may be noted that while 
marine compasses have always used 
pointers or their equivalent, aircraft 
compasses were designed when auto- 
mobile speedometers without pointers 
were in vogue. This design was un- 
fortunate, since in an airplane, where the 
eyes of the pilot are generally focused 
for distance and where rapidity in ac- 
quiring information is of the utmost im- 
portance, valuable time may be lost 
in focusing the eyes on an instrument 
and then focusing again on the horizon. 

Several other advantages are appar- 
ent in the use of a direction indicator. 
The pilot may, for example, draw an 
Imaginary line on his chart parallel 
to the instrument-pointer readings. 
Without further calculation he will have 
his magnetic course, drawn according 
to the conventions of cartography, 
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locating the north at the top. With 
the card compass, azimuth readings 
increase from right to left, making the 
interpolation of intermediate values 
difficult and often inaccurate. Unlike 
the card compass, the direction indica- 
tor causes the pointer to swing to the 
right when the aircraft makes a turn to 
the right, and vice versa. 

To summarize, the pilot must per- 
form seven distinct steps in the use of a 
ecard compass: (1) Locate compass 
with unfocused eyes; (2) focus eyes; 
(3) read numerals; (4) interpolate 
values between two numerals; (5) 
translate value read into a direction; 
(6) correct course when necessary; 
(7) refocus eyes to horizon. With a 
direction indicator there are only four 
steps to follow (in emergency the second 
step may be omitted): (1) Locate com- 
pass with unfocused eyes; (2) focus 
eyes; (3) glance at the direction of the 
pointer; (4) correct course when neces- 
sary. It is known from experience to 
date that, although pilots may be 
trained without undue effort to use a 
card compass, a great deal of valuable 
time may be saved for attention to 
other instruments by the substitution of 
a direction indicator. 


GENERAL DESCRIPTION 


Autoflight Direction Indicators were 
designed to be used both on air liners 
and on light airplanes to replace bulkier 
types of direction indicators, as well as 
to replace the conventional card com- 
pass. The number of parts was re- 
duced, simultaneously reducing weight 
and cost and improving performance. 
The foregoing policy of simplicity 
aroused military interest, and the indi- 
cators have found application on mili- 
tary aircraft. The larger instrument, 
with 33/,-in. dial, is made up of only 45 
parts and weighs 1.1 lbs.; the smaller, 
with 17/,-in. dial, is the first of its kind, 
weighing only 0.5 lb. 

Fig. 1 shows the larger Autoflight 
Direction Indicator as it appears, with 
a 360° vertical dial graduated in 2° 
divisions, permitting readings to '/.° 
The heading of the aircraft is indicated 
by a rotating pointer, and readings are 
visible within a 120° solid angle. The 
course-setting lines parallel to the 
pointer are operated by an adjusting 
knob on the front face of the compass. 
The smaller direction indicator is entirely 
similar in appearance except for the ab- 
sence of the course-setting lines. Oper- 
ation of both models may be easily 
followed by referring to the cutaway 
v.ew in Fig. 2, which shows the larger 
mechanism and applies equally in prin- 
ciple to the smaller. 
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Fig. 2 shows the housing, comprising 
an upper and lower chamber. The 
upper chamber contains the operating 
mechanism proper, which is mounted on 
a frame; the lower chamber contains 
an expansion bellows to compensate 
for altitude effects of pressure. The 
housing is entirely filled with compass 
fluid through a hole located in the rear 
top, and the magnetic compensator is 
mounted on top of the housing. The 
operating mechanism comprises two 
shafts mounted on a cast-aluminum 
frame—one horizontal and one vertical. 
The horizontal shaft carries the pointer 
at the front and a bevel gear at the rear 
end; the vertical shaft carries a bevel 
gear at the bottom and a gimbal cou- 
pling to which the magnetic system is 
attached at approximately the mid- 
point. The shafts are supported by 


two jewels each, with osmium-alloy 
The magnetic system includes 


pivots. 


Wty 


Fig. 1. Autoflight direction indicator. 
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an annular float, supporting two Alnico 
magnets, which rotates within the alu- 
minum frame. The magnetic system 
and the pointer are thus linked through 
the gimbals and the vertical shaft and 
through the bevel gears and the hori- 
zontal shaft. 


PERFORMANCE CHARACTERISTICS 


Autoflight Direction Indicators meet 
Army Air Forces’ specifications and are 
extremely accurate and reliable. Both 
instruments combine a_ short period 
with low overswing and low swirl over 
a wide range of temperatures. Free- 
dom from vibration effects and negli- 
gible friction characteristics permit a 
smooth, continuous action requiring 
no tapping, even during power-off glides. 
A minimum dynamic unbalance of the 
magnetic system insures satisfactory 
performance when the instrument is 
located away from the center of gravity 
of the aircraft. 


Period 


Since large mechanical torque is re- 
quired to drive the pointer and card 
shaft mechanisms and since only a small 
space is available for the card system 
because of the front mounting require- 
ments of the instrument, a high mag- 
netic flux to float volume ratio has been 
provided. The torque exhibited by con- 
ventional linear magnets varies both 
with the aspect ratio of the magnets 
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Cutaway view of Autoflight directior 
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peripheral mass of the float are smalj 
the overswing of the float and card gyg. 
tem is necessarily small. No fing op 
other means to couple the card to the 
fluid are needed, which, while reducing 
overswing, increase the period and swirl. 
The continuous mechanical coupling 
between float and pointer prevents 
“hunting” common to other types of 
coupling and permits the use 
paratively small magnets. 


Ot com 


Stability in Rough Air 


Stability of the float is achieved }y 
static and dynamic balancing of the 
pointer shaft and pointer; moreover. 
the card shaft and pointer shaft move 
in planes at right angles to each other. 
The fluid-filled chamber serves as an 
aperiodic damper, since the fluid js 
forced by the rotation of the pointer 
between the pointer itself and the dial 
and glass surfaces, respectively. 
the damping effect is roughly propor- 
tional to the speed of the pointer and 
since the mass of the pointer is very 
small, a low overswing is achieved. — 

Performance of these instruments 
under actual flight conditions shows 
good stability under pitch on a west 
heading, roll on a north heading, yay 
on an east-west acceleration, and 
northerly turning error from south to 
north through west. Fig. 4 shows a 
comparison of the performance of com- 
passes during roll on a north headin 


since 
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Vibration Effects 


Vibration effects are minimized by a 
dynamic balancing of float mass to- 
gether with the vertical and horizontal 
shafts and by a decoupling of the float 
system and the shaft systems. It is 
known that when a system comprising a 
vertical and a horizontal shaft is sub- 
jected to a typical vibration at a 45° 
angle, each shaft may be made to rotate. 
This rotation occurs because a polished 
shaft within a jeweled bearing will, even 


(Continued on page 43) 
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SUPERLATIVES have always been 
used, and often too freely, in de- 
scribing new warplanes. For the 
B-29, however, superlatives seem 
strangely inadequate. No one war- 
plane has ever made such a startling 
debut or suggested such awe-in- 
spiring potentialities as the Boeing 
Superfortress. 


Little can be added here to the 
glowing tributes that have already 
appeared hundreds of times in the 


BOEING B-29 
SUPERFORTRESS 


public press. Suffice it to say, this 
airplane is destined to write its own 
eulogy on the pages of history. 


Every man and woman who 
helped make the B-29 possible 
shares abundant credit for a re- 
markable achievement. Adding one 
more handclap to a nation’s ap- 
plause, B. F. Goodrich salutes 
Boeing—names the Boeing B-29 
Superfortress ‘‘Air- 
plane of the Month.” 
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IPRESSURE SEALING ZIPPER 


PRESSURE SIDE 


Tape SEAL 


PRESSURE TIGHT P O 


Stioe FASTENER 


CONTAINER 


MoLDED SEALING LiPS 


CEMENTED AND 
STITCHED 


NE of the newest products of B.F. Good- 
O rich research is a zipper which won't 
let gases or liquids through, even under high 
pressure. 

B. F. Goodrich engineers have taken a 
slide fastener and added a precision-molded 
rubber seal that opens and closes with the 
fastener. This seal is a unique arrangement 
of overlapping rubber lips which provides 
an effective and complete seal from zero 
pressures to pressures up to the structural 
strength of the fastener itself. 

B. F. Goodrich Pressure Sealing Zippers 
can be applied to metal, fabric, or sheet rub- 
ber, provided a sufficient clearance is al- 
lowed for proper operation of the fastener. 
They may be installed by stitching or ce- 
menting, depending on application. 

These zippers are effective in a wide tem- 
perature range. The rubber won't crack 
when bent at —70° F. nor become soft at 
150° F. Weatherability is good; aging tests 
have shown present compound is best pos- 
sible for this type of product. 


Three types of B. F. Goodrich Pressure 
Sealing Zippers to choose from 


Style 400: Non-Separating type seals 
throughout its entire length but is open at 
the top. It has a slider which can be operated 
from either or both sides. This type of clos- 
ure may be used in applications such as ex- 
posure suits. 


Style 410: Separating type; seals for en- 
tire length but not at ends. Slider operates 
from either or both sides. This type is now 
being used effectively as an aileron gap seal. 


Style 420: Non-Separating type. Seals at 
both ends and along entire length. Slider 
operates from side opposite sealing lips. 
Originally developed as a closure for pres- 
sure vessels, it suggests many other interest- 
ing uses. 


Aeronautical uses 


Among the many uses suggested for this un- 
usual closure are the following aeronautical 
applications: (a) For joining sections of 
both low- and high-pressure ducts. (b) Seal- 
ing doorways and hand-holes where there 
are pressure differentials. (c) Sealing bail- 
out kits and instrument cases. (d) Weather 
seals. Undoubtedly many more uses will 
come to our attention as people learn about 
the B. F. Goodrich Pressure Sealing Zipper. 

Perhaps you may think of a use for it. Our 
engineers will be glad to call on you and 
discuss your applications. The B. F. Good- 
rich Co., Aeronautical Division, Akron, O. 
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RIVNUT 
installation is 
SIMPLE... 
FAST... 
FOOL-PROOF! 


I. Rivnut is threaded 
on pull-up stud of heading 
tool until it touches the anvil. 


VAN 


2. Rivnut and pull-up stud is 
placed in hole with Rivnut head 
firmly against, and at right 
angles to, the work. 


3. A squeeze on the tool lever 
retracts pull-up stud slightly, 
causing a lateral bulge upset 
of the Rivnut. 


4. When pull-up stud is re- 
moved, the Rivnut can be used 
as a nut plate. Threads grip 
accessory screw firmly. 


NEW RIVNUTS FOR WIDER RANGE 
| OF FASTENING APPLICATIONS! 


WO NEW KINDS of B.F.Goodrich 

Rivnuts—Brass and Splined 
Aluminum—have recently been added 
to the line. Both of these new types, 
like the regular aluminum Rivnut, can 
be used as a blind rivet, as a nut plate 
for attachment, or as both at once. In 
addition, the new types have the same 


SPLINED ALUMINUM 


This Rivnut is ideal for use as a nut plate 
in wood or plastics because the splined 
shank gives excellent torsion resistance. 
A full range of sizes and head types is 
available. 


BRASS This is one of the new- 


comers—a stronger B. F. Goodrich 
Rivnut for blind fastening where greater 
tensile and shear strength is required 
(about 50% stronger than aluminum). 
Production now limited to sizes 6, 8, and 
10. More sizes will be announced when 
available. 


53-S ALUMINUM 
ALLOY This is the standard 


Rivnut originally designed for aeronauti- 
cal use and now doing hundreds of 
fastening jobs. It is light, strong, corro- 
sion-resistant . . . and so easy to install, 
even a blind man can do it. Full range of 
types, sizes, grips available. 


For more facts, get 
“RIVNUT DATA” 


Contains full information on Rivnut 
types, sizes, grip ranges, etc.—also 
step-by-step illustrated installation 
procedure. For your copy, write to 
The B. F. Goodrich Company, Aero- 
nautical Division, Akron, Ohio. 


advantages as the standard Rivonut. 
They’re simple in design (one-piece); 
they’re compact—require a smaller 
hole yet have larger bearing area than 
any other blind fastener; they’re ready 
for use as received. More complete 
information about each type is given 
below: 


BE Goodrich 


RIVNUT 


ITS A RIVET...ITS A NUT PLATE 
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Lubrication Ceiling 


SUMMARY 


Gear pump delivery falls, off with in- 
creasing altitude and above a certain 
point it fails to provide for the necessary 
engine lubrication. A simple equation is 
developed to calculate lubrication ceiling. 
Charts are presented to show the effect 
on lubrication ceiling of the following fac- 
tors: (1) entrained air; (2) dissolved 
air; (3) pipe length; (4) pipe diameter; 
5) tank height, pressure boost, valves 
and ells; (6) oil viscosity; and (7) pump 
speed. 

According to the results obtained, a re- 
duction of entrained air, dissolved air, and 
pipe resistance between oil tank and pres- 
sure pump have relatively small effects 
on the lubrication ceiling. Effective ways 
to raise the ceiling are pressurizing the oil 
tank and reducing the pump speed. 


INTRODUCTION 


()" AERATION has various effects on 
engine lubrication. Some effects 
are plainly visible, such as foamy oil 
spilling over the crankcase breather; 
others are suspected, such as increased 
oxidation and reduced film strength in 
the bearings. However, the effect that 
at present seems to be troubling most 
people is the reduced gear pump deliv- 
ery. 

It has been shown by Dolza! and 
Pigott? that aeration at high altitude 
markedly reduces the delivery of the 
gear pump. It has also been pointed 
out that small diameter pipes, sharp 
bends, valves, and reducers in the suc- 
tion line are harmful at altitude, es- 
pecially in combination with entrained 
and dissolved air in the oil, and that con- 
ditions are aggravated by such factors 
as high oil viscosity and high pump 
speed. 


* Professor of Engineering Research. 


BREATHER 


ENGINE CRANKCASE 


Fie. 1. 


P. H. SCHWEITZER* 
The Pennsylvania State College 


Pump DELIVERY 


In order to predict the pump delivery 
under a given set of circumstances, a 
formula has been developed which 
gives the delivery of the pressure pump 
(Fig. 1) as 


V 


"T+ di(ps/p) — 11 + e(po/p) 
S-—B 


where @ is the oil delivery of the gear 
pump, cu.in. per min.; n, the pump 
r.p.m.;  Voe9.. the geometric pump dis- 
placement, cu.in. per revolution; S, the 
slip or oil leakage, the value of which is 
around 3 per cent of the delivery; B, 
the back delivery due to oil trapping in 
the meshing teeth, the value of which is 
around 16 per cent of the geometric 
displacement; d, the dissolved air, per 
cent oil volume; and e, the entrained air, 
per cent oil volume, both under normal 
temperature pressure conditions; pp, 
the pressure in the oil tank, which is 
close to the barometric altitude pressure 
unless the tank is pressurized; p,, the 
pressure in tooth space; and po, the 
sea level pressure, 14.7 lbs. per sq.in. 

The only obstacle to the ready use of 
Eq. (1) is the presence of p, in the de- 
nominator which is not easy to evaluate. 


Pump Losses 

The tooth space pressure, p;, is equal 
to oil tank pressure, pp, plus tank height 
equivalent, less line loss, less pump 
loss. The line loss up to the pump 
flange can be calculated by the method 
described by Pigott.’ It depends on the 
velocity of the flowing oil v = Q/F 
and consists of two kinds of losses: the 
vee losses like pipe resistance, ete., and 
vee square losses like impacts, ete. The 
pump losses also consist of two sets of 
losses: the vee square losses in the 
pump housing, such as impacts, ete., 


Ol. TANK 


VENT PIPE 


SCAVENGE PUMP 


Basic components of typical engine oil system. 
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and tooth entry losses, which in turn 
are composed of the centrifugal loss to 
overcome the centrifugal force exerted 
by the gear and the pickup loss, to 
speed up the oil to gear velocity. Of 
these losses the vee losses and vee square 
losses vary with Q/F and Q?/F?, re- 
spectively. The tooth entry losses 
vary as the square of the pump r.p.m. 
and as the first power of the oil velocity. 

The presence of p, in the denominator 
and its dependence on the velocity, V 
= ()/F, and velocity square, V? = 
(?/F?, makes a cubical equation of 
Eq. (1), which can be solved with suf- 
ficient patience for any set of cireum- 
stances. 


LUBRICATION CEILING 


The pertinent question, however, is 
not how much the oil pump delivers 
but how high one can fly before the en- 
gine is distressed for lack of adequate 
oil supply. This problem seemed to be 
complicated but turned out to be quite 
simple. Eq. (2) evolved from Eq. 
(1) (see Appendix) is 


Pp = PL(1 + d) + 14.7 (2) 


where pp) is the absolute barometric 
pressure at the critical altitude, lbs. 
per sq.in.; PL, the total pressure loss 
from oil tank to tooth space, Ibs. per 
sq.in.; d, the ratio of the dissolved air 
volume (VTP) to the oil volume; and 
e, the ratio of the entrained air volume 
(NTP) to the oil volume. 

This equation refers to a pump with 
zero slip and zero back delivery but 
otherwise normal. These assumptions 
have been made to simplify the form- 
ula. With, say, 3 per cent slip and 16 
per cent back delivery, the effect of the 
various factors on pp is practically the 
same. 

From p, by the known empirical rela- 
tion (Fig. 2), the lubrication ceiling 
can be determined. Lubrication ceiling 
is defined as the altitude above which 
the pump delivery drops below the 
critical delivery, which in the present 
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TO FIGHT THERE AND BACK 


In this war pilots often fight far over enemy territory, hundreds of 
miles from their base. So fighter planes need range as well as 
sting. * In such sorties the Allison engine has proved its 

mettle. Its economy adds miles to every tankful. Its 
dependability keeps it in the fight, helps get both plane 
and pilot back from hazardous encounters, 
Its smoothness and _ response 
lessen pilot fatigue. * Qualities 
like these will continue in 
importance after the war’s end, 
They will contribute to the 
comfort and safety of your 

flights in the daysof great 


air transport to come, 


POWERED BY ALLISON 
P-38— Lightning 

P-39— Airacobra 

P-4o— Warhawk 

A-36 and P-51 Mustang 
P-63— Kingcobra 


More than 60,000 Allison engines have 
been built for the above planes of the U.S. 
Army Air Forces. 


LIQUID-COOLED AIRCRAFT ENGINES 


DIVISION OF fms cme KEEP AMERICA STRONG 
Indianapolis, Indiana MOTORS \ BUY MORE WAR BON DS 


Every Sunday Afternoon 
GENERAL Motors SYMPHONY OF THE ArR— NBC Network 
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Relation between atmospheric 
pressure and altitude. 


case is 50 per cent of the normal de- 
livery. For another percentage Eq. 
(2) is slightly different, as may be seen 
in the Appendix. 

The application of Eq. (2) resulted 
in Figs. 3 to 9, which give both detailed 
facts and a perspective on the effects 
of various factors on the lubrication 
ceiling. 

Only one variable was changed on 
each chart and the other variables were 
kept standard. The chosen standards 
were as follows: 

Pump: W.A. external gear pump, 
1.5 in. outside diameter, 0.963 root 
diameter, 2,600 r.p.m., delivering nor- 
mally 16 gal. of oil per min. 

Ou: An SAE-60 oil with 32.2 centi- 
poise abs. viscosity at 180°F. and 1,293 
centipose at 60°F. 

Line from tank to pump and fittings 
identical to those described by Pigott? 
with a 1.134 in. inside diameter by 17 
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ENTRAINED AIR % 


Fic. 3. Effect of entrained air on lubrica- 
tion ceiling. 


LUBRICATION CEILING 


in. tubing, one ell, three nipples, and one 
valve. 

Entrained air: 4 per cent of oil vol- 
ume. 

Dissolved air: 
ume. 
- Pump speed: 2,600 r.p.m. 

Oil temperature: 180°F. 

These basic conditions correspond to 
those of a typical installation. 

An inspection of these figures reveals 
some startling facts. Some of them may 
be characterized as of debunking nature. 


8 per cent of oil vol- 


EFFECT OF ENTRAINED AIR 


Fig. 3 shows the effect of entrained 
air and is in line with expectation. The 
lubrication ceiling is 46,000 ft. with 0 
per cent entrained air and drops gradu- 
ally to 24,000 ft. with 24 per cent en- 
trained air. The entrained air is in the 
pipe between tank and pressure pump, 
and, because most of the air gets out of 
the oil in the tank, it must be a poor 
tank and cold oil if the entrained air is 
more than 8 per cent. Usually it is more 
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DISSOLVED AIR Ye 
Fic. 4. Effect of dissolved air on lubrica- 
tion ceiling. 


like 4 per cent, which gives a 41,000- 
ft. lubrication ceiling under basic condi- 
tions. 

The effect of entrained air can be 
stated very simply. Around 45,000 
ft. altitude every additional 1 per cent 
aeration reduces the lubrication ceiling 
by 1,250 ft. irrespective of the pump and 
line resistance. 


DIssoLveD AIR 


Fig. 4 shows the surprising fact that 
the effect of dissolved air is so slight as 
to be negligible. The lubrication ceiling 
changes only from 42,000 to 40,000 ft. 
when the dissolved air increases from 0 
to 12 per cent. The normal amount, 
according to our measurements, is 8 
per cent. It must not be forgotten, 
however, that the effect of dissolved air 
would be greater if the pipe resistance 


50,000 
40.000} 
30.000 
5 
= 
20000 
30" 
PIPE LENGTH-FT 
Fic. 5. Effect of pipe length on lubrica- 


tion ceiling. 


were greater. The curve refers to Pig- 
ott’s 1.134 by 17 in. pipe and fittings. 


LENGTH AND DIAMETER 


Fig. 5 shows the effect of pipe length 
and is in line with expectation. Ex- 
tremely long pipe is not good. 

The effect of pipe diameter is shown 
on Fig. 6 and is surprisingly small in 
the normal region. By substituting 
2'/, for 1.134 in. inside diameter tubing, 
the lubrication ceiling is raised from 
41,000 to 42,900 ft. only. Of course, the 
fittings are supposed to be changed in 
proportion. The use of extra large 
pipe is therefore not justified. 
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Fic. 6. Effect of pipe diameter on lubrica- 
tion ceiling. 
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SETTINGS 
ENGINE MFR. 
ARMY-NAVY 
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841 BOS-GR_. BRITAIN 517 878 
TH HOLLEY CARBURETOR CO. U.S A 
ERE AND BACK. 
> 


This “censored” and mutilated carburetor serial plate trom “Old 59,” a 
B-25 Mitchell medium bomber, offers mute testimony in one of the most 
remarkable cases of carburetor dependability on record! Q “Old 59” flew 


there'and back 121 times in bombing missions over Jap objectives in 


China— Burma—I ndia—without a single instance of mechanical trouble. 


That’s what we mean when we say, “Holley Carburetors are dependable.” 


HOLLEY 


AIRCRAFT, AUTOMOTIVE, MA ‘RINE 


CARBURETORS ann ACCESSORIES 
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Fic. 7. Effect of tank height, pressurized 
tank, ells and valves on lubrication ceiling. 


Tank 

Fig. 7 shows the effect of tank height 
above the pump. Lowering the tank 2 
ft. lowers the lubrication ceiling by 6,000 
ft. It is immaterial whether the tank 
is lowered from 2 ft. height to pump 
level or from pump level to 2 ft. below 
pump level; the effect is practically 
the same. Of course, we are consider- 
ing the lubrication ceiling with the 
pump in continuous operation. The 
fact that with a negative suction height 
one may have priming troubles is an- 
other story. 

On the same chart the effect of an 
extra ell (90°) or an extra valve in the 
line is shown, both unexpectedly small. 
Neither of them reduces the ceiling by 
as much as 500 ft. Therefore, the avoid- 
ance, at all price, of ells and valves is 
not justified. On the other hand, pres- 
surizing the tank to 1 lb. per sq.in. 
gauge raises the ceiling by 9,000 ft. 


O1L VIscosITy 


Fig. 8 shows the effect of oil viscosity 
or temperature and is somewhat like 
what one would expect, except that the 
effect of heating the oil above 160°F. 
is insignificant. 


Pump SPEED 

The effect of the pump speed is shown 
on Fig. 9. When the pump speed is 
raised from 1,000 to 4,000 r.p.m. the 
lubrication ceiling drops from 52,500 
to 27,500 ft. This is considerable, even 
though it is realized that in order to 
have 16 gal. per min. normal delivery 
with low speed one must have a larger 
pump. 

On all charts a vertical line marks 
the basic conditions and corresponds to 
a lubrication ceiling of 41,000 ft. 


INCREASING THE LUBRICATION CEILING 


The question may be asked, what is 
the ceiling with a perfect pump? Is it 


LUBRICATION CEILING 


infinite? First it must be decided what 
is meant by perfect pump. If a perfect 
pump is defined as one that has zero 
slip and zero tooth clearance (zero back 
delivery), then the figures already refer 
to a perfect pump, but figures made up 
for an actual pump will not be much 
different. If, on the other hand, a per- 
fect pump is defined as one with zero 
slip, zero clearance and zero pressure 
drop between pump flange and tooth 
space, the lubrication ceiling curves 
will be raised considerably. The ceiling 
is still finite. 

With all pump losses being equal to 
zero the total pressure loss will be PLZ 
= 0.231 lbs. per sq.in. and 


Po = (1.08)(0.2315) + (0.04)(14.7) = 
0.83 lbs. per sq.in. 


corresponding to a lubrication ceiling 
of 65,000 ft. On the other hand, if the 
total line resistance from oil tank to the 
pump flange were zero, with a standard 
pump the pressure loss would be PL = 
0.8582 lbs. per sq.in., and 


P» = (1.08)(0.8582) + (0.04)(14.7) = 
1.518 lbs. per sq.in. 


corresponding to a lubrication ceiling of 
52,000 ft. 
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A conclusion to be drawn from the 
above analysis is that the greatest ob- 
stacle to raising the lubrication ceiling 
lies in the gear pump itself. This 
cannot be neutralized to any ap- 
preciable degree by minimizing line 
resistance or the percentage of entrained 
air. 

The most effective simple way to in- 
crease the lubrication ceiling seems to 
be the pressurizing of the oil tank. One 
pound per square inch pressure in the 
tank raises the lubrication ceiling by 
9,000 ft. 

Table 1 shows the pressure losses 
from oil tank to gear teeth for normal 
(16 gal. per min.) and critical (8 gal. 
per min.) pump delivery. 
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TABLE 1 
Line and Pump Losses, Lb. per Sq.In. 


16Gal. 8 Gal. 
per Min. per Min. 
Vee losses in line 0.2057 0.1028 
Vee square losses in 
line 0.5148 0.1287 
Total line loss 0.7205 0.2315 
Vee square losses in 
pump housing 
Tooth entry  (n?) 
losses 
Centrifugal loss 


0.3528 0.0882 


1.2300 0.6150 


Pickup loss 1.8500 0.9250 
Total pump loss 3.4328 1.6282 

PL = total pressure 

loss from tank and 
tooth space 4.15383 1.8597 
Vee losses 0.2057 0.1028 
PL—vee losses 3.9476 1.7569 
Vee square losses 0.8676 0.2169 
PL—vee square losses 3.2957 1.6428 
N? losses 3.0800 1.5400 
PL—N? losses 1.0733 0.3197 
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Fic. 9. Effect of pump speed on lubrica- 
tion ceiling. 


The figures in the table refer to the 
example calculated by Pigott,?* cor- 
responding to the conditions specified 
previously. Sixteen gallons per minute 
represents normal flow, while 8 gal. per 
min. represents the critical flow, limit- 
ing the ceiling. 
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Yea—four hours ago she limped in here with No. 3 engine all shot up. 
Jim: Boy! We sure learned how to get those big babies back in service quick. 


Bud: ‘Course, ya gotta hand it to Air Technical Service Command—sending 
those assemblies way out here. hil 


Jim: O sure, but I get the jumps every time | think how we used to work 27 de 
hours straight when we had to change an engine. 


Bud: Now we just drop in a new assembly—a pipe four-hour job. Maybe we're a 
gettin’ good! ra 


Jim: Blow it, fat-head. Here comes the Sarge. 


BUY WAR 
BONDS 


Skill and resourcefulness of ground crews, backed by ATSC el 
and Kinner-built piston and cylinder assemblies—complete 
units that are already run-in and dynamometer tested—have 
kept many a Flying Fortress and other of our aircraft in vi 
fighting trim, ready for any mission = 


KINNER MOTORS, INC., Glendale, Calif., U.S.A 


1919 + BUILDERS OF DEPENDABLE AIRCRAFT ENGINES FOR A QUARTER CENTURY + 1944 
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8 Preliminary Calculations on Air-Oil Research 


Performance of Spur Gear Pumps, Gulf 


and Development 
Report KG-OO of April 13, 1942 and Sup- 


Company plement File KGOO-I of January 17, 


1944, 


Appendix 


See Eq. (1)* for the volumetric pump delivery. The slip S 
or leakage of oil between and around the gear teeth is a certain 
fraction of the total oil delivery, depending mainly on the oil 
viscosity, discharge pressure, and machining clearance in the 
gear pump. In an aviation-type pump pumping lubricating 
oil, it is of the order of 3 per cent. Generally it may be set 
as 

S = s(Q/n) (3) 
where Q/n is the volumetric delivery per revolution. 

The back delivery B is due to the clearance volume between 
the meshing gear teeth on the noncontacting side of the gear 
as was pointed out by Pigott.2. The back delivery is a fraction 
of the geometric displacement and may be expressed as 

B = dV ge (4) 


The value of 6 depends almost solely on the geometric clearance 
volume and is of the order of 16 per cent in typical gear 


pumps. 
By defining volumetric efficiency as 
VE = (Q/n)/Voe0. (5) 
from Eqs. (1), (3), (4), and (5), 
VE= — 11+ e@/p) 


is obtained. When, due to altitude, the volumetric efficiency 
of the pump drops to a critical value VE,,, the plane has reached 
its lubrication ceiling. 


*Nore: Although Eq. (1) has been obtained by deductive 
reasoning, its validity had been confirmed by test results obtained 
in the course of an experimental investigation on ‘Airlock and 
Foaming in Aero-Engine Lubrication System,” sponsored by the 
National Advisory Committee for Aeronautics, at The Penn- 
sylvania State College. 


(Continued from page 32) Friction 
if the clearance is extremely. small, ex- 
hibit a friction during part of the vibra- 
tory cycle and fall back to its point of 
departure during part of the cycle. 
In addition to the occurrence of this 


Low friction was obtained since all 
bearings are immersed in compass fluid 
and are therefore continuously lubri- 


Since the tooth space pressure is equal to oil tank pressure 
less pressure loss 


Pt = Py — PL (7) 
Kq. (6) can be written as 


1 
‘ b = 8 
or 
1) + —PL VE.(i+s) +56 (9) 
which, with some algebraic transformation, yields 
> 
(10) 


1 

VE. + 8) +b 
Assuming for the sake of simplicity that both slip and back de- 
livery are zero, then with s = 0 and b = 0, from Eq. (10) 
PL{l — d — (1/VEq)| — epo 


Pe 1 — (1/VE,) 


(11) 


which gives the required barometric pressure for the critical 
pump delivery. Assuming that the pump delivery becomes 
critical when the volumetric efficiency of the pump drops to or 
below 0.5, (that means one-half of the pumps maximum capac- 
ity), then Eq. (12) becomes 


pp = PL(1 + d) + 14.7e 
which is identical with Eq. (2) of the paper. 


cated and kept free from contamination 
and corrosion. 

The mechanism has full freedom at 20 
tilt. 


well-known phenomenon, it was also 
observed, first, that a nonmagnetized 


float and vertical shaft system would 
rotate continuously counterclockwise at 


a speed depending upon the mass of the 
float and the clearance between shafts 
and bearings and, second, that a pointer 
shaft system would rotate continuously 
clockwise depending upon the mass of 
the pointer, upon the thickness of the 
front chamber within which the pointer 
revolves, and upon the clearance be- 


tween the shaft and the bearings. It 
may be noted that the resonance point 
for these rotations to start changes by 
varying the clearance between the shafts 
and the jewels: The smaller the clear- 
ance, the higher the resonant frequency 
at which rotation begins. However, 
it should also be noted that this method 
of remedying vibration effects is im- 
practical in actual use because a point 
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of excessive friction is reached before ) x 


the resonant frequency leaves the oper- 
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ating vibrating range of 600-2,500 
r.p.m, 
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excl 
Nowadays, airplane pilots zoom aloft on resp 
seats of canvas duck. Of course, the duck 
laminating varnish — and formed into anu 
rigid, correct posture seats by the laminat. fror 
ing-molding process. This base material req 
was adopted to supplant aluminum, of | 
which was formerly used, and has effected gas 
substantial weight reductions, with no are 
sacrifice of strength. The canvas duck we 
seats, in fact, cut weight by 40 per cent— Shoe 
slashed production costs by abouta third. 194 
Designers and fabricators can learn 
from these seats how to obtain maxi- I 
mum strength, lightness in weight, and ing 
lowered costs for a wide range of prod con 
ucts. The laminating-molding process, val 
adaptable to high, medium, low, and Plu 
contact pressures, permits the ready for dey 
mation of large, flat or three-dimensional dn 
shapes without the use of costly hard- ne 
ened-steel dies. Such materials as cloth, mil 
paper, glass fiber, and asbestos impreg- air. 
nated with BAKELITE laminating. var- ins 
nishes can now be molded into forms for 
with high mechanical strength, struc- thr 
tural stability, remarkable wear, and val 
resistance to moisture, temperature ex- ne 


tremes, and many chemicals. Tn 
Write Department 25 for technical 
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data and recommendations for specific 
low-pressure laminating procedures. 
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Accessories and Equipment 


Selecting Aircraft Heating Equip- 
ment. PartI. Seymour E. Heymann. 
In Part I of a three-part article the 
writer discusses the requirements of 
exhaust-gas heat exchangers in the 
light of actual service experience. 
The study indicates that, where a heat 
exchanger is properly designed with 
respect to its various dimensions, little 
is gained by the use of passages of a 
particular shape—such as round, oval, 
or streamlined tubes. A mechanically 
sound design that is comparatively free 
from thermal stresses is the principal 
requirement. It is stated that a type 
of heat exchanger in which the exhaust 
gas passes through round tubes, which 
are assembled in bundles with flexible 
tube sheets at the ends, meets the re- 
quirements of large production installa- 
tions. Industrial Aviation, September, 
1944, pages 7, 8, 10-12, 8 illus. 


Inserts Serve as Spark Plug Bush- 
ings. Robert Brooks. The function, 
construction, installation, and ad- 
vantages of the Heli-Coil Spark 
Plug Bushing are described. This 
device is credited with obviating the 
need for removing the cylinder head to 
drill out the entire old bushing when 
replacing spark-plug bushings in alu- 
minum-alloy cylinder heads of radial 
air-cooled engines. It is a helical coil 
insert of stainless-steel wire, accurately 
formed to engage fully with tapped 
threads in the cylinder head or sal- 
vaged bushing. By means of special 
tools provided by the manufacturer, 
Aircraft Serew Products Company, 
Inc., installation requires only the 
reaming out of the old or damaged 
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thread, the tapping of a new thread, and 
the insertion of the Heli-Coil. Aero 
Digest, September, 15, 1944, pages 116, 
173, 5 illus. 


An Aircraft Pneumatic System. A 
brief description is given of the Hy- 
matic high-pressure pneumatic system 
incorporated in the Heywood com- 
pressor type SH6/2, made by the Hey- 
wood Compressor Company of Red- 
ditch, Worcestershire, England. It can 
deliver pressures up to 850 lbs. per 
sq.in. It is described as a single cyl- 
inder, two-stage, reciprocating ma- 
chine, designed for flange mounting on 
the engine or gear box. Itis air cooled, 
weighs less than 5 lbs., and has a cylin- 
der capacity of 45 cu.cm. 

Constant driving speeds of 1,200 
r.p.m. are attained by the compressor, 
but for short periods a higher speed can 
be reached. This greater speed would 
be used under power-dive conditions. 
The output, at ground level, is about 
1'/, cu.ft. of air per min. at a pressure 
of 450 lbs. per sq.in. when operating at 
1,200 rpm. The air reservoir can 
be recharged by the standard com- 
pressor at altitudes up to 45,000 ft., 
and these features make the compressor 
directly applicable to the requirements 
of combat aircraft, particularly high-alti- 
tude bombers or fighters. The first- 
stage pressure is arranged so that high- 
altitude atmospheric pressures are suffi- 
cient to refill the first-stage volume. 

The operation of the compressor is 
described, as well as the lubrication, 
cooling, regulator valve, and the oil 
and water trap. Aeronautics, Septem- 
ber, 1944, page 47, 1 illus. 


A Report on Enemy Fuel Tanks. 
Information about various main fuel 
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and header tanks taken from captured 
enemy aircraft is given in this article, 
which is based on a report of the 
Metallurgy Division of the Royal Air- 


craft Establishment. Descriptions 
are given of the Messerschmitt 109 
header tank and fuel tank, the Heinkel 
111 fuel tank, the Fiat Cr. 42 fuel 
tank, and the Focke-Wulf 190 drop 
tank. Sections deal with chemical 
analyses, mechanical test, microscopic 
examinations, accelerated-corrosion 
tests, and examinations of welds. 
Aircraft Engineering, August, 1944, 
pages 239-244, 12 illus. 


Hydraulic Brake Control Valve. 
George A. Rix. A brief article dis- 
cusses the design of hydraulic brake 
control valves. Instructions for oper- 
ating these valves are given and dia- 
grams illustrate the principles of oper- 
ation. Air Tech, October, 1944, pages 
32, 58, 4 illus. 


Use of Rotary Pumps in Aircraft. 
PartI. H.J.S. Pigott. The charac- 
teristics of rotary pumps of the gear 
and vane type that make them widely 
adaptable to lubrication, fuel supply, 
and other uses in aircraft are dis- 
cussed. This type of positive-displace- 
ment pump is compared with the 
piston or plunger type of reciprocating 
pump and with the centrifugal and 
turbine types, indicating the services 
for which each design is best suited as 
well as the advantages of each. The 
principal types of rotary pumps are 
named and various tests are described 
in detail. Methods are given for com- 
puting slip and mechanical losses and 
variation of slip. In addition to a 
theoretic analysis, two test methods are 
suggested for determining the per- 
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dicators. 
Valve equipment allows isolation of water 
manometer from mercury manometer so that 
tests can be continued without interruption 
over the full range. 


A thermometer in the manometer case indicates true temperature at all times. 


The tube roller mechanism provides fine vernier control; clips permit con- 


venient placement and removal of indicators. : ‘allie 
The foregoing and many other features are an indication of the expert con- | { cisior 
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formance of pumps, with particular 
attention to conditions prevailing at 
high altitudes. Aero Digest, September 
1, 1944, pages 82-84, 124, 126, 9 
illus. 


Fabricating and Installing Metal 
Tubing. F. G. Steele. The writer 
gives a detailed report on methods of 
fabricating and installing metal tub- 
ing materials in aircraft. Information 
is given about copper tubing for oxy- 
gen systems, aluminum tubing for 
conduit and ventilating systems, and 
stainless-steel tubing for hydraulic 
lines. Sections of the article discuss 
fabricating flared lines, installation 
factors, and torquing or tightening 
the nut on the line. Flexible hose is 
also discussed. Industrial Aviation, 
September, 1944, pages 50, 51, 54- 
56, 9 illus. 


Lights that Talk. E. F. Lougee. 
It is noted that as the war has pro- 
gressed many changes have been 
made in signaling lights for aircraft, 
and that many of these have involved 
the use of plastics. Aircraft lights in 
which plastics are used are described. 
Illustrations show an all-plastic cock- 
pit light and the parts included in its 
construction, two-color plastic lenses 
for a bomb-release signal lamp, and a 
plastic indicator light that replaced 
an aluminum model. Modern Plas- 
tics, September, 1944, pages 101, 102, 
184, 5 illus. 


“Package”? Motor-Control Units 
Facilitate Design. Parts I and II. 
Wiliam H. Fromm. An article 
about small built-in motor control 
units that have made possible pre- 
cision control of fractional-horsepower 
motor operation. The text is not 
confined to aircraft applications but a 
considerable part of the information 
applies to this field. 

Part I deals with motion control— 
that is, devices used to control the 
speed of the motor, including built-in 
governors, variable-speed transmission 
clutches and brakes and limit 
switches. 

Part II has to do with motion modi- 
fication, protection, and indication. 
The writer discusses gear units used to 
modify speed to meet specifications. 
Information is given about devices for 
protecting motors from abuse, unex- 
pected overloads, and jams caused by 
the failure of parts. Thermal protec- 
tors and slip clutches are also dis- 
cussed, and consideration is given to 
position indicators for providing the 
operator with constant information 
regarding the exact position of driven 
members that are out of sight. In- 
cluded in the illustrations are pic- 
tures of a cowl flap actuator in which 
4 series motor and screw jack are used 
to obtain linear motion, a control for 
an aircraft screw-jack actuator incor- 
porating a thermal element to control 
the position, and an aircraft blower 
unit with a built-in thermal overload 
protector. Machine Design, August, 
1944, pages 123-128, 8 illus.; Septem- 
ber, 1944, pages 109-112, 6 illus. 


PERIODICALS 


The internally cooled center electrode of 
the Electric Autolite Company’s new spark 
plug is reported to have increased the 
electrode life by 300 per cent. 


Aerodynamics 


Some Two-Dimensional Adiabatic 
Compressible Flow Patterns. Hans 
Kraft and Charles G. Dibble. This 
paper presents a number of adiabatic 
compressible flow patterns which in- 
clude subsonic and supersonic régimes 
at the same time. Specifically, the 
objective of the investigation is to 
obtain good records of compressible 
flow when it is undergoing large de- 
flections such as occur in turbine nozzles 
and buckets. The patterns are ana- 
lyzed so that the engineer may have a 
better understanding of the peculiari- 
ties of compressible flow. The veloc- 
ity gradient receives special attention 
because of its role as originator of both 
jet separation and shock waves. The 
patterns are shown in the actual 
physical plane and also in the hodo- 
graph plane where magnitude and direc- 
tion of the velocity vector are the polar 
coordinates. The hodograph variables 
are used because they allow the lineari- 
zation and exact solution of the differ- 
ential equations. The method of solu- 
tion is not new. A large-scale execu- 
tion of it, however, has not been pre- 
viously undertaken. The patterns de- 
monstrate effectively the relation be- 
tween the hodograph and_ physical 
planes. Journal of the Aeronautical 
Sciences, October, 1944, pages 283- 
298, 21 illus. 


Prediction of Longitudinal Dynamic 
Stability. H.P. Liepman. The con- 
ventional equations of motion for 
disturbances from steady level flight 
are set up and solved in simplified 
form. The solution of these equations 
leads to a characteristic stability quartic 
whose coefficients determine the stabil- 
ity or instability of the motion. The co- 
efficients of the stability quartic are 
functions of two stability parameters 
and the absolute angle of attack. 
The stability parameters can be ex- 
pressed in terms of basic design 
and aerodynamic data, taken from an 
accurate and detailed static stability 


- 
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calculation. Graphs are constructed 
to facilitate the determination of the 
stability parameters in terms of wing 
and tail areas, tail length, mean wing 
chord, gross weight, moment coefficient 
slope, tail lift coefficient slope, flight 
speed, and lift coefficient. A stability 
criterion is developed, independent of 
the flight condition, containing geo- 
metric design data only and the slopes 
of the aerodynamic coefficients. This 
stability criterion is reduced to a single 
graph, which can also be used to pre- 
dict stability at any altitude. The 
period of oscillation is also given in 
terms of the stability parameters and 
the angle of attack. The equations and 
graphs clearly indicate what design 
changes will make a dynamically un- 
stable airplane stable. Because of the 
ease and rapidity of the method, it can 
be included in the routine static stabil- 
ity calculation, thus giving complete 
information about the stability of an 
airplane. Journal of the Aeronautical 
Sciences, October, 1944, pages 307- 
312, 6 illus. 


The L.P.C. Method of Performance 
Computation. Joseph V. Foa and 
Bernard M. Leadon. Existing meth- 
ods devised to simplify the tedious 
classic procedure of performance com- 
putation depend either upon generalized 
parameters or upon approximate curves 
valid only in a restricted range, with 
the result that calculations usually 
are not accurate even in the low-speed 
range and for high speeds are hardly 
applicable. Inasmuch as the force co- 
efficients (C, and Cp) become functions 
of the speed at high speeds, while the 
object of the performance computation 
is to determine the speed through a 
knowledge of these coefficients, the 
solution of this interlocking problem 
becomes extremely cumbersome by the 
usual analytic means. 

This paper describes a new method 
of solution which makes direct use of 
the actual airplane polars without ap- 
proximations. The procedure is based 
on an extension of the Eiffel-Rith coor- 
dinate system, and all scales can be 
incorporated in a simple transparent 
chart, thereby eliminating the neces- 
sity for specially prepared graph paper. 

Compressibility effects are taken 
into account through the use of con- 
stant altitude variable Mach Number 
polars which are derived from constant 
Mach Number polars of the true air- 
plane. Journal of the Aeronautical 
Sciences, October, 1944, pages 329-338, 
13 illus. 


Periodic Aerodynamic Forces on 
Rotors in Forward Flight. Charles 
Seibel. A new explanation is ad- 
vanced for the cause of. vibrations in 
rotary wing systems in forward flight, 
based on the fact that the down-wash 
is greater in the rear part of the swept 
disc than in the front part. An esti- 
mate of the magnitude of the down- 
wash variation at different forward 
speeds is made with the aid of data pre- 
viously published by the N.A.C.A. on 
tests of a 10-ft. gyroplane rotor. This 
nonuniform down-wash causes a peri- 
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A pioneer aircraft oil cooler. Diam- 
eter 5 inches, with short warm-up 
“muff” indicating limited thaw- 
out requirements. Built by Young 
for the U.S. Army Air Force. 


Present Young aircraft oil cooler. 
10 inches in diameter, almost four 
times the heat transfer capacity 
and five times faster warm-up. 
Built by Young for military and 
commercial use. 


£4) 


URING the past twelve years planes have harnessed 

almost ten times the horsepower — flown four times 
faster — miles higher — many times farther. Pacing this 
unprecedented path of progress were vital accessories 
such as the Young Aircraft Oil Coolers, shown above. 
While the 1932 model was made by the hundreds — its 
modern counterpart is being made by the thousands. 
Though alike in basic principle, the present cooler is 
usually twice as large and has four times the heat transfer 
capacity. It has rapid warm-up qualities and excellent 
anti-congealing characteristics. The modern Young Air- 
craft Cooler is the last word in efficiency . . . is built to 
rigid military specifications. Let Young Heat Transfer 


‘Engineers help you keep pace with progress. 


BUY BONDS 
PRODUCE MORE 
SALVAGE SCRAP 

win THE WAR 


HEAT TRANSFER ENGINEERS 


Manufacturers of Oil Coolers Gas, Gasoline, Diesel Engine Cooling Radiators Intercoolers Heat 
Exchangers Engine Jacket Water Coolers Unit Heaters Convectors © Condensers 
@ Air Conditioning Units © Heating Coils © Cooling Coils © 


Evoporotors 
and a Line of Aircraft Heat Transfer Equipment. 


YOUNG RADIATOR CO., Dept.474-LRACINE, WIS. U.S.A. 


Distributors: Pacific Airmotive, Burbank, Calif. * Aircraft Steel & Supply ¢ Wichita, Kans. 


odic change in the drag force on a blade 
and is a cause of forced vibrations, es. 
pecially noticeable in two-bladed rotors 
at low air speeds. Journal of the 
Aeronautical Sciences, October, 1944 
pages 339-342, 2 illus. 


Contracting Cones Giving Uniform 
Throat Speeds. Richard H. Smith 
and Chi-Teh Wang. A _ difficult 
problem in fluid mechanies that arises 
frequently, especially in the design of 
venturi meters and wind tunnels, is to 
find the geometric form of contracting 
cones having uniform flow speeds at 
the throat. The solution given jp 
this report makes use of the exact 
analogy between the magnetic field 
that is created by two coaxial and 
parallel coils carrying electrical current 
and the velocity field that is created by 
two corresponding ring vortices. The 
high uniformity of the magnetic field 
over a core area when the coils are 
suitably arranged is well known. A 
corresponding uniformity of the veloc- 
ity field over the same core area is here 
obtained by simply translating the 
electromagnetic solution into an aero- 
dynamic one and by choosing one of 
the stream surfaces as a flow boundary. 
The geometric form of the stream sur- 
faces is found without difficulty. A 
family of these contracting cones is 
developed, the inner eight of which: give 
throat speed distributions that are uni- 
form theoretically within a fifth of 1 
per cent. The distributions become 
less uniform for the outer cones, but 
variations from uniformity are. still 
less than 1 per cent even for the outer- 
most one. Essentially, the same throat 
uniformities will occur in the case of real 
airflows, provided the upstream flow 
is uniform and the downstream, or 
diffuser, flow does not separate. Journal 
of the Aeronautical Sciences, October, 
1944, pages 356-360, 6 illus. 


Aero-Elastic Instability in Unbal- 
anced Lifting Rotor Blades.  Rein- 
hardt Rosenberg. Lifting rotor 
blades, which are unbalanced (tail 
heavy) about the quarter chord, are 
subject to flutter. Because of the ac- 
tion of the centrifugal force, additional 
energies which do not occur in the 
flutter analysis of fixed wings must be 
considered when the equations of mo- 
tion are written. The equations of 
motion, their solution, three- 
dimensional expressions for the elements 
of the stability determinant are ce- 
rived. The treatment of the air forces 
is similar to that given by Smilg and 
Wasserman as derived from the works 
of Theodorsen and Kiissner. The fact, 
unfamiliar in classical flutter theory, 1s 
developed that the mechanical terms of 
the determinant elements as well as 
the aerodynamic terms, are functions 
of the reduced frequency. In addition 
a labor-saving two-dimensional ap- 
proach is indicated. In conclusion, 
expressions are derived from which the 
speed of torsional divergence can be 
determined. 

The treatment of the subject is classi- 
cal; it rests on standard methods in 
dynamics and is in part based on the 
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to A sizable segment of American industry shares in the production of 
. the Boeing B-29. Like the old fable of the blind men and the elephant, 
ure 
- the Superfortress means many things to many people. To us at 
rc National Screw it means the last word in fasteners. 
Throughout this giant plane, both in the airplane proper and in the 
instruments and armament, National screws, bolts, nuts, studs, 
rivets, cotters and many special fasteners are used by the thousands. 
: Following are a few of the National 
es fasteners in the B-29: 
NAS and BAC close tolerance bolts. 
t, NAS internal wrenching bolts, 
BAC bearing bolts. A pe? 
1S Photograph shows National Screw AN hex head AN bolts. nuts and serews— wk 
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Pattern indication gives the pilot a 
visual “picture” of his attitude at all 
times, regardless of the degree of bank, 
climb, or dive. 


No angular limitations! The Sperry 
Attitude Gyro indicates pitch and bank 


without any angular limitations! ITH THE NEW Sperry Attitude 


Gyro Indicator a pilot can, for 
the first time, loop, roll, dive, climb, or 
fly at any angle with visibility zero, 
and still always know the attitude of 
his plane relative to the earth. 


The spherical dial is marked to pro- 
vide the same “pattern” type of indi- 
cation whether by daylight or by any 
artificial light .. . a single glance tells 
the story. 


The suspension for the spherical dial 
of this new Sperry instrument allows 
full 360° freedom of indication in the 


GREAT NECK, NEW YORK e 


No caging! Because there are no angu- 
lar limitations, the instrument never has 
to be caged . . . not even in acrobatics! 


Gyroscopics Electronics ° 


Automatic Computation « 


1944 


Attitude Unlimited! 


New Sperry Attitude Gyro provides pattern indication . . . 


has no angular limits . . . needs no caging! 


roll and pitch axes of the airplane. 


A small gyro spinning at 23,500 
r.p.m. stabilizes the sphere and keeps 
it erect in relation to the earth’s sur- 
face. The airplane actually maneuvers 
around the indicating sphere. 


The Sperry Attitude Gyro makes in- 
strument flying safer, easier, and facili- 
tates maneuvers and acrobatic training. 


With it there is no possibility of the 
gyro’s tumbling, even in extremely tur- 
bulent air. And, of course, its advan- 
tages in combat are obvious. 


Sperry Gyroscope Company 
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development of other investigators, 
most of whom are mentioned in the 
list of references. Journal of the Aero- 
nautical Sciences, October, 1944, pages 
361-368, 3 illus. 


Drag of Airfoils in Grids of High 
Solidity. J. R. Weske. Airfoil grids 
of high solidity are applied in duct 
bends, in the blading of turbines and 
compressors, in heat exchangers, and 
in numerous applications, such as 
scavenging ports of two-cycle Diesel 
engines. The present investigation 
deals with grids of zero stagger, operating 
at zero lift and consisting of symmetrical 
airfoils, profile N.A.C.A. 0012. An 
analysis is undertaken of the drag of 
airfoils in grid arrangement. It is con- 
cluded that: 

1. The drag of airfoil in grids of 
high solidity may be calculated with 
sufficient approximation from the mo- 
mentum equation of the turbulent 
boundary layer, assuming a constant 
mean value for the coefficient of skin 
friction. 

2. Momentum transfer in the wake 
na field of adverse pressure gradient 
causes losses larger than those encoun- 
tered in the wake of individual airfoils. 
This increase of drag is of significance, 
however, only in the case of grids of 
large solidity ratio. 

3. In grids of high solidity ratio 
there is evidence of displacement of 
the flow from the ends of the airfoils 
toward the midspan portions, ob- 
served previously and referred to as jet 
contraction. This phenomenon, which 
may be related to transverse contamina- 
tion of the boundary layer, produces a 
condition of flow at the ends resembling 
separation while the flow on midspan 
still adheres. It is believed to increase 
the drag of grids of high solidity above 
values that might be expected on the 
basis of profile drag alone. Journal 
of the Aeronautical Sciences, October, 
1944, pages 369-372, 5 illus. 


The Response of Helicopters with 
Articulated Rotors to Cyclic Blade 
Pitch Control. A. F. Donovan and 
M. Goland. Results are obtained 
which permit calculation of the response 
of rotary wing aircraft to arbitrary 
control displacements. The type of 
craft specifically dealt with is equipped 
with a single lifting rotor, whose blades 
are hinged so as to possess freedom in 
flapping. Control of the craft is ef- 
fected by cyclically varying the pitch 
of the rotor blades. 

A criterion for the stability of such 
machines is derived, taking into ac- 
count seven degrees of freedom. These 
are (a), (b) longitudinal and transverse 
motion of the center of gravity of the 
fuselage; (c), (d) rolling and pitching 
about the center of gravity of the 
fuselage; (e) tilt of the rotor cone in a 
pitching sense relative to the fuselage; 
() tilt of the cone in a rolling sense rela- 
tive to the fuselage; and (g) coning of 
the rotor blades. 

The suitability of cyclically varying 
the pitch of the rotor blades to obtain 
control of the craft is investigated, 
and the response of the machine to 
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The views and opinions 
expressed in this section 
are excluswely those of 
the writers or publications 
named. They are in no 
case to be construed as 
those of the Aeronautical 
Engineering Review or the 
Institute of the Aeronauti- 
cal Sciences. 


abrupt control displacements is studied 
in detail. 

Numerical calculations are carried 
out for a particular machine in an initial 
hovering, or near hovering, condition. 
The present criterion indicates that the 
single rotor craft (of conventional 
design) is dynamically unstable; how- 
ever, the period of the unstable oscilla- 
tion is found to be almost twice as long, 
and the rate of amplification very much 
smaller, than is indicated by the pre- 
viously published results of Hohenem- 
ser. Hence, the present treatment 
indicates the machine to be less un- 
stable than has heretofore been as- 
sumed. 

It is found that a condition of neutral 
stability is attained if the drag forces 
on the rotor are eliminated. 

The response of the machine to an 
imposed cyclic pitch is traced through 
the first several seconds of motion, 
starting from the hovering state. The 
results are shown in graphic form. 
Journal of the Aeronautical Sciences, 
October, 1944, pages 387-398, 1 illus. 


Takeoff Analysis for Flying Boats 
and Seaplanes. Part II. Ernest G. 
Stout. The concluding section of a 
two-part article gives a treatment of 
the planning function of seaplanes at 
take-off. A method is outlined for 
determining the point of transition from 
free trim to best trim, and for maintain- 
ing best trim with its accompanying 
lower resistance. Formulas are de- 
veloped for calculating the water resis- 
tance, the aerodynamic drag, the aero- 
dynamic and hydrodynamic resistance, 
and the thrust available at each incre- 
ment of velocity. Propeller character- 
istics are defined under the classifica- 
tions of activity factor, power factor, 
power coefficient, thrust coefficient, 
and advance ratio. The computation 
for thrust fall-off is explained with the 
aid of charts and tables; this leads to 
the determination of acceleration thrust 
and the take-off time in seconds and 
distance in feet. 

After an explanation of the deriva- 
tion of a modified method in which 
the procedure is simplified by comput- 
ing the wing lift in terms of the hydro- 
dynamic load coefficient, the writer 
discusses the Hermann Graphical 
Method, a modification of the classical 
integration method, using a graphic 
construction on the thrust and resistance 
curves rather than the integrated areas. 
He states that although the method is 
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not so accurate as the standard proce- 
dure, it is satisfactory in most cases, 
being particularly helpful when a plani- 
meter is not available for determin- 
ing the areas of the time and distance 
curves. Examples are worked out in 
detail for determining the take-off time 
and distance of a hypothetical flying 
boat. An example of the Hermann 
Method is also given, and a lengthy 
explanation is made of allowances to 
be computed for the effect of wind. 
Numerous tables and graphs contain 
data used in the various computations. 
Aviation, September, 1944, pages 132- 
148, 269-271, 273, 275, 18 illus. 

How Much Faster? J. Black. 
This article deals with the phe- 
nomenon of compressibility, which, it is 
noted, is a serious obstacle to increas- 
ing the speed of airplanes. The writer 
discusses the meaning of compressibil- 
ity, conditions that arise when the 
speed of sound is reached, and the com- 
pressibility error. Other sections deal 
with the effect of compressibility on the 
lift and drag of the wing, new airfoil 
sections, shock waves, and boundary- 
layer control. 

Assuming that no totally different 
method of obtaining lift will be dis- 
covered, it is predicted that wing air- 
foil sections of the future will be of 
completely new profile. They will be 
thin and have sharp leading edges, and 
their points of maximum thickness will 
be located up to 50 per cent of the chord 
back from the leading edge. Both 
surfaces will be convex. Because of 
the thinness of the wing section it may 
be necessary to return to external 
bracing or to the adoption of a biplane 
arrangement. Some form of boundary- 
layer control will be applied to the 
wing surfaces. Aeronautics, Septem- 
ber, 1944, pages 34-37, 7 illus. 


General Approach to the Study of 
Forces on an Airfoil. ‘Raoul J. Faj- 
ardo. Because of the confusion often 
arising from the variety of methods of 
aerodynamic analysis, sometimes ex- 
tending even to fundamental matters, 
the writer undertakes to analyze the 
phenomena of the creation of lift from 
a purely physical point of view. He 
begins by giving a generalized defini- 
tion of two fundamental types of flow— 
two- and three-dimensional. These are 
explained, and there is information 
about how lift is created and about the 
relationship of Newton’s law, Ber- 
noulli’s theorem, and Lancaster’s as- 
sumption. Lift drag, form drag, and 
profile drag and their effects are de- 
fined, as is the spanwise component of 
flow. Mathematical expressions are 
derived for the calculations of these 
forces and for the computation of a 
change in the span. 

The effect of down-wash is con- 
sidered, and corrections are intro- 
duced for drag and angle of attack. An 
explanation is given for the difference 
between physical and mathematical 
two-dimensional flow. The writer in- 
dicates how tip vortices are created 
and how to deal with effects. of the 
forces they exert. An expression is 
given for the total drag of a wing in 
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THE NEW WITTEK 
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Stainless steei housing seen Under view. Only y The housing is small and com- 
from above. Only 9/16” wide housing bears on hose. 1, rH 


; act, only 1/16” wider than 
of widest point. Fully enclosed better seal and wider 
screw of adjustment. 


Stoiniess steel bond wide. 


This new Wittek stainless steel Worm Drive Hose Clamp 1s built 
to comply with the requirements of specification AN-FF-C-406A. 
Streamlined, compact, strong and light... it is superbly engi- 
neered to utilize the superior physical properties of stainless steel 
to provide a hose clamp having performance characteristics in 
excess of the specification requirements. 

With the addition of this new Worm Drive Hose Clamp, Wittek 


now offers a diversified line of aviation hose clamps to meet all 
requirements of the industry. 


War Bonds for Victory — Buy MORE in ’44! 
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three-dimensional flow, and Schrenk’s 
basic assumption concerning the actual 
lift distribution is restated. The basic 
functional concepts of the action of a 
wing are summarized. Aero Digest, 
September 1, 1944, pages 99, 100, 122, 
124, 126, 2 illus. 


Rigorous Solutions for the Spanwise 
Lift Distribution of a Certain Class of 
Airfoils. Otto Laporte. The point 
of view used by Trefftz in a solution 
for the spanwise lift distribution is 
extended, but instead of “seeking an 
approximate fulfillment of the bound- 
ary condition” for an arbitrary chord 
function, c(y), a simultaneous choice of 
the function and of a conformal mapping 
function transforms the problem into 
a boundary value problem of classical 
type, which can be solved rigorously 
and in every detail. The resulting 
formulas lend themselves readily to 
numerical computation. Quarterly of 
Applied Mathematics, October, 1944, 
pages 232-250, 8 illus. 


Momentum and Speed in Flight. 
Lt. (j.g.) Paul R. Shipps. A considera- 
tion of momentum as a factor in 
flight. The effects of inertia upon at- 
tempted changes in the speed of an 
aircraft are investigated. The dis- 
cussion extends to an examination of 
the momentum effect under varying 
wind velocities, in the case of the 
helicopter, in instrument flying, and 
in formation flying. Air Facts, Oc- 
tober, 1944, pages 60-62, 64-66. 


Aerodynamic Features of German 
Aircraft. M. B. Morgan and. R. 
Smelt. This article comprises the 
text of a lecture delivered by the 
writers at a meeting of The Royal 
Aeronautical Society on March 9, 
1944. A detailed analysis is made of 
the structural features of the Me 
109, Me 110, FW 190, Heinkel 111, 
and Ju 88. The handling character- 
istics of each of these aircraft are 
examined. A brief history of the 
development of the aircraft is given and 
general design features are outlined. 
Aerodynamic data are presented in 
tables. The performance characteris- 
tics are set forth and detailed informa- 
tion is given about the handling qualities 
of each of the aircraft. 

A survey is made of the aerodynamic 
features of various engine-cooling ar- 
rangements employed. The _ provi- 
sions for clearness of vision from the 
aircraft are studied. The method of 
lightening the ailerons by swinging 
Weights in the wing tips, as used on the 
Ju SS, is described in an appendix. 
The Journal of the Royal Aeronautical 
Society, August, 1944, pages 271-331, 
56 illus. 


Air Cargo 


Shippers’ Right to Route Air Cargo. 
John H. Frederick. It is noted that 
under present conditions shippers and 
receivers have no right or power to 
route air express or to select the air 
line that may carry their shipments 
any more than they have the power to 
route rail express. Whether shippers 
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or receivers will ever demand the 
right to route or to designate the air 
line that will carry their air express or 
air cargo is stated to depend on (1) 
whether the air lines compete openly 
for plane-load and less-plane-load cargo 
in the future, and (2) whether air cargo 
transportation develops as complicated 
tariffs, differential routes, and rates, 
combination rates, intransit, and other 
special services that have made routing 
important in rail transportation. 

To aid in explaining what may be 
involved in this routing question from 
the shippers’ point of view, the writer 
describes what routing is as it has been 
developed in railroad transportation, 
examines the various reasons why ship- 
pers route one way and another, andcon- 
siders whether this right of routing will 
be as important to shippers of air cargo 
in- the future as it has been to rail 
shippers. It is concluded that shippers 
and receivers ought to have as many 
routing powers over air cargo as fit 
the circumstances involved in this type 
of transportation. Distribution and 
Warehousing (D and W), September, 
1944, pages 37, 38, 83, 84, 86. 


Air Power 


Air-Warfare Review. Gill Robb 
Wilson. Some general remarks about 
the role played by American air 
power in the successful conduct of the 
war. The record of American air- 
craft and their utilization is lauded. 
The employment of air forces as a 
lever for ground-force mobility is also 
discussed, and a few predictions are 
made with regard to the future mili- 
tary use of aviation. The possibilities 
are advanced that, in a standing 
peacetime army, infantry and field 
artillery will be 100 per cent air- 
borne and that the Marine Corps 
will be oriented gradually into an 
amphibious air corps. Skyways, Oc- 
tober, 1944, page 19. 


Airpower Can Mean National Se- 
curity. J. Carlton Ward, Jr. Stress- 
ing the fact that the future security 
of the United States is dependent 
upon a program of continued research 
and development for maintaining air 
supremacy, the President of Fairchild 
Engine & Airplane Corporation recom- 
mends several points as the basis for 
such a program. He reviews the 
effects of the air-power policies followed 
by France, Germany, and the United 
States prior to World War IT and indi- 
cates lessons that are to be learned 
from the experience of each. In the 
case of America, he shows that almost 
all of the air-combat equipment now 
in action had its origin in the prewar 
period. It is his opinion that a nation 
cannot have time to arm in the air when 
confronted with a major international 
crisis but must maintain its air superi- 
ority through support of continuous 
research and development. 

The specific program outlined by Mr. 
Ward advocates the following: (1) 
Present development contracts should 
be terminated. (2) Military research, 
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design, and development should be 
continued on a_ constructive basis 
through competitive private industry. 
(3) A production program for the air- 
craft industry should be maintained 
to retain its ability to establish pro- 
duction processes and to permit the 
air forces to become familiar with the 
handling of such planes. This would 
assume that 20 per cent of the number 
of airplanes in the air forces will be 
replaced annually. Knowing the size 
of the postwar air force would give the in- 
dustry a basis for planning. (4) New and 
advanced models of all types of military 
aircraft required for a balanced air 
force should be developed, and quality 
of the product should be the primary 
factor in placing orders. Aviation, 
September, 1944, pages 108, 109, 251- 
253, 2 illus. 

“Air Effect.”?> Air Com. A. W. F. 
Glenny. Stating that the full results 
of air action cannot always be judged 
by the direct effects that it achieves, 
the writer reviews the value of air 
attack in land warfare. After briefly 
noting the role played by air power 
in preparing for the Allied invasion of 
Western Europe and in protecting the 
landing of the ground forces, he dis- 
cusses tactical air operations subsequent 
to the landings. These activities are 
examined under three general classi- 
fications: (1) battlefield ‘‘deluge’’ 
bombing by heavy bombers; (2) iso- 
lation of the battlefield through destruc- 
tion of the enemy’s radar stations, gun 
emplacements, and fixed defense; and 
(3) harassing air action and close offen- 
sive support on, and close to, the battle- 
field. The Aeroplane, August 4, 1944, 
pages 134, 135. 


The Future of Air Power. Capt. 
Norman Maemillan. The subject of 
air power is discussed with particular 
regard to Britain’s position after the 
war. Geographical, political, and 
financial problems affecting the future 
of air power are examined. It is 
stated that new rules will probably be 
required for international airdromes. 
A map shows the principal distribu- 
tion of world sovereignty in relation 
to air power. Aeronautics, September, 
1944, pages 24-28, 1 illus. 


Where is the Luftwaffe? Alex- 
ander Kiralfy. A theory is advanced 
about the failure of the German air 
force to show itself in great strength 
and its refusal to fight decisive battles 
in western Europe. The writer claims 
that Allied air assaults upon the Luft- 
waffe and its production centers have 
reduced the Luftwaffe to an inferior 
air force, compelling it to adopt the 
tactics and dispositions of inferiority. 
He explains the pecularities and strate- 
gies of inferior air power and concludes 
that, since it is now simply a supporting 
arm for the German armies, the Luft- 
waffe will fall when those armies are 
crushed. The writer also refutes three 
alternative theories that have been 
offered in explanation of the German 
air force’s ‘‘absence.”’ One is that the 
Luftwaffe is so reduced in numbers 
that it must shun action; another that 
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the Germans are reserving their aerial 
strength for an all-out blow at the 
proper time; and the third, that it is 
preparing unknown weapons or tactics. 
Flying Aces, October, 1944, pages 
10-12, 55-57, 4 illus. 


Luftwaffe: 1939-1944. In a brief 
ytline history the tactical decline of 
the German air force is traced. Mis- 
takes made by the Germans in the use 
of air power are analyzed, and the 
article records how the Luftwaffe de- 
generated from a powerful air force to, 
frst, a defensive weapon; then, a 
night-fighting weapon; and, finally, 
an aerial police force for the German 
home front. The reason given for the 
current inferior utilization of the Luft- 
waffe is that the German air force is 
being saved to defend the Nazis 
against those Germans who oppose 
the Nazi régime. National Aero- 
nautics, September, 1944, pages 11, 12, 
68, 2 illus. 


Air Transport 


We Run a Feeder Line. Keith 
Kahle. An operator reports on his 
experiences in conducting a feeder- 
line air service. Telling of the oppo- 
sition that “independent” companies 
meet in the field of air transport, he 
indicates the commercial and civil im- 
portance of the feeder lines. In addi- 
tion to presenting data about the serv- 
ices that Central Airlines renders, its 
equipment, operating expenses, methods 
of advertising, and policies of cour- 
tesy, he also discusses general questions 
concerning flight equipment for feeder 
air lines, the possibility of having 
Government-owned airplanes converted 
for feeder-line use, and route patterns 
for such type of service. The writer 
expresses the opinion that people going 
to smaller cities and towns do not de- 
mand twin-engined airplanes in which 
to travel. National Aeronautics, Sep- 
tember, 1944, pages 16-18, 2 illus. 


The Coming Railroad-Airlines Bat- 
tle. Part I. Swanee Taylor. Part I 
of a criticism of the railroads in their 
attempt to enter the air transporta- 
tion field. The political strategy that 
will probably be followed by the rail- 
roads to have their ‘Integration of 
Carriers’”’ plan accepted by the nation 
is predicted. Extensive lobbying, en- 
deavors to have the proposed Air Com- 
merce Act rewritten with a provision 
allowing the rail carriers to engage in 
air transportation, a proposed Uniform 
State Air Commerce regulatory bill 
prepared by the National Association 
of Railroad and Utilities Commissioners, 
the U.S. Chamber of Commerce’s en- 
dorsement of the Integration of Car- 
riers’ plan, and extensive advertising 
by the railroads are among the activities 
forecast and discussed. This intro- 
duetory article also calls attention to 
abuses and disregard of the public wel- 
fare which, it is claimed, have formed 
part of the railroads’ earlier history. 
Southern Flight, September, 1944, pages 
33-35, 1 illus. 
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The irregularity of re- 
cetpt of publications from 
abroad necessitates the re- 
view of articles in issues 
several months late. This 
is done to provide readers 
with information regard- 
ing foreign technical prog- 
ress as soon as the issues 
are available in the United 
States. 


Reconversion of Army Planes. 
Part II. J. A. Butcher and R. E. 
Franz. The concluding one of two 
articles investigating the engineering 
problems of air lines in converting 
aircraft from specifications for mili- 
tary service to those that will fit them 
for civil air transport. Discussion in 
these articles is restricted to the par- 
ticular phases of conversion projects 
which may be considered engineering 
functions and directly chargeable to 
engineering. Part I was concerned 
with consideration of conversion-costs 
problems and of the engineering depart- 
ment’s responsibility in directing and 
varrying out a conversion project. In 
Part II actual conversion procedures 
and methods adopted by Northwest 
Airlines are reviewed. The stages of 
preparation and work outlined include 
the obtaining of preliminary information 
indicating the design, equipment and 
condition of the plane when it will be 
turned over to the air line; the estab- 
lishment of routine conferences for 
the clearing of information among the 
various departments; inspection of the 
airplane before it is delivered to the 
overhaul base; the’ listing of projects 
under two separate classifications (one 
including those projects necessary to 
bring the plane up to the air-line stand- 
ards of June 1, 1942, and the other for 
present-day standards); liason arrange- 
ments with the manufacturer; issuance 
of project information and details; 
recording the job progress; rework of 
old projects; project assignments; and 
the licensing of the converted airplane. 

As a result of Northwest’s experience 
in completing conversion jobs, certain 
problems are noted which are believed 
to require thought and action by the air 
lines as a group and also by the indi- 
vidual air lines. Subjects recom- 
mended for consideration by the air 
lines as a group are assignment of air- 
craft, purchase costs, C.A.A. accept- 
ance, and basic information available. 
Aero Digest, September 15, 1944, pages 
96, 97, 149, 150, 152, 4 illus. 


Confusion in Canada. Keith Ed- 
gar. Canada’s air transport system 
is criticized as being under the control 
of one man—the Minister of Muni- 
tions and Supply. Claiming that the 
“government-owned” Trans-Canada Air 
Lines has a virtual monopoly of air 
transportation, the writer expresses his 


fears with regard to the future of air 
transportation in Canada if free enter- 
prise is not the motivating power be- 
hind its development. He takes the 
experience of Canadian Pacific Airways 
in showing that under the present sys- 
tem, after privately owned air lines 
pioneer and promote transport service 
over areas of Canada, the routes can be 
taken over by Trans-Canada Air Lines 
as soon as they are considered ‘“main- 
line” in character. Determination of 


- their “mainline” status and issuance 


of air transport licenses is subject to 
the approval of the Minister of Muni- 
tions and Supply. Aviation, Septem- 
ber, 1944, pages 168-170, 256, 257, 259, 
4 illus. 


Airplane Descriptions 


Avro York. Construction and de- 
sign details of the Avro York, civil 
transport airplane, are reviewed. Al- 
though the wings, engine nacelles, 
undercarriage, and tail plane fins and 
rudders are standard components of 
the Lancaster, bomber-version original 
of the York, features that differentiate 
the York are noted in the entirely new 
fuselage; the setting of the wing, and 
the addition of a central tail fin. At- 
tention is also called to the arrangement 
of the crew quarters, the instrument 
panel, and the control equipment. 
Kssential information about the air- 
plane is listed in tabular form. Flight, 
August 17, 1944, pages 176-180, 12 
illus; “The Avro York Passenger 
Liner,” The Aeroplane, August 18, 1944, 
pages 181-185, 8 illus. 


Aeroplanes of the Turkish Air 
Force. A brief review is given of the 
history of the Turkish air force from 
the termination of the first World War 
to the present. The important part 
taken by the Turkish Air League in 
building up a group of trained airmen 
and in opening the first aircraft factory 
in Turkey in 1927 is discussed. The 
factory was a branch of the German 
firm of Junkers, but it was closed in 
1928 and later reopened as a govern- 
ment enterprise that built American, 
German, and Polish airplanes under 
license. A private company was formed 
in 1937 and their products are briefly 
described. Specifications of the na- 
tion’s present military aircraft are given. 
The Aeroplane Spotter, September 7, 
1944, page 208, 9 illus. 


Cross-Country Culver. Victor Boe- 
sen. <A description of the prewar 
Culver model and an outline history 
of the company supplement, some data 
on the Culver airplane that will be 
manufactured for postwar use. 
Among the plans that are projected 
for the new model are longer range, 
two-way radio, more roominess and 
comfort in the cockpit, tricycle-type 
landing gear, plywood construction, 
and wings built on the stressed-skin 
principle. Skyways, October, 1944, 
pages 28, 29, 78, 104, 5 illus. 


Two German Aircraft Innovations. 
Some brief notes pertain to two new 
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developments in German operational 
aircraft, the rocket-assisted Me 163 
hter and the Me 109/Ju 88 combina- 
tion. The Me 163 is reported to be the 
first encountered instance of the rocket- 
assistance principle being applied to an 
enemy fighter. The assistance is em- 
ployed to give an extra burst of speed 
over brief intervals in order to avoid 
combat. 

In the Me 109/Ju 88 composite air- 
craft, a Ju 88 is converted into a flying 
bomb with an Me 109 attached to con- 
trol it during the take-off and to direct 
it toward its ultimate target. With its 
armament removed, the forward sec- 
tion of the Ju 88’s fuselage is filled with 
explosive. The engine and flying con- 
trols of both components are operated 
by the pilot of the Me 109 (the upper 
component) who can set the Ju 88 com- 
ponent on a predetermined course be- 
fore separation. It is believed that, 
after separation, the Ju 88 remains 
under the radio control of the Me 109 
pilot who operates it from a supposedly 
“safe” distance. Flight, August 10, 
1944, page 150. 


Grumman J4F-2 ‘‘Widgeon.” De- 
sign details are given about the 
Grumman Widgeon. Used for coastal 
patrol and rescue work by the Coast 
Guard and Navy, as a personnel trans- 
port, and as a trainer for instruction 


PERIODICALS 


in instrument flying, the J4F-2 is de- 
scribed as a four- to five-place, all- 
metal, high-wing amphibian mono- 
plane. It is powered by two six- 
cylinder Ranger inverted in-line engines 
rated at 200 hp. each at 2,450 r.p.m. for 
sea-level operation. The hull is of 
semimonocoque construction and forms 
an integral piece with other components. 
Watertight wells are built into the hull 
for the retraction of the main landing 
gear and tail wheel. 

Schematic drawings illustrate the 
design information. These include 
sectional views of the engine and ac- 
cessories, hydraulic system, main land- 
ing gear, hull structure, aileron con- 
trols, rib structures, and outer-wing 
panels. Aero Digest, September 15, 
1944, pages 98-102, 11 illus. 


Constellation. A description is 
given of the features of the C-69 Lock- 
heed Constellation transport, which 
is now in production for the Army Air 
Forces. The article gives particular 
attention to the features of the air- 
plane, indicating that it will probably 
be used extensively in postwar civilian 
transport because of its pay-load carry- 
ing ability and operational economy. 
Some performance figures are given and 
important specifications of the plane 
are listed. Weight Engineering, Fall, 
1944, pages 5, 40, 49, 3 illus. 


Airports and Airfields 


Airport Underground Cable. Don- 
ald D. Clark. A method used to lo- 
cate exact positions of trouble in 
underground high-voltage airport 
field-lighting cables is described. The 
method has been used in “‘shooting”’ 
trouble in the field-lighting system of 
the Kern County Airport. It involves 
the use of a portable radio and an auto- 
mobile. Aviation Maintenance, Sep- 
tember, 1944, pages 72, 127, 128, 130, 
3 illus. 


How States Would Share Airport 
Millions. An interpretation of the 
formula for state allocation of airport 
funds contained in Congressman Jen- 
nings Randolph's proposed bill, HR 
5024. The bill provides for a billion- 
dollar civil airport construction pro- 
gram, with funds apportioned to 
each state according to this formula. 
The formula is based on ratios of 
population, certified aircraft, land 
and water areas, and existing air- 
ports. Estimated amounts that will 
be allotted to each state under such a 
plan are listed. Southern Flight, Sep- 
tember, 1944, page 53. 


Steel-Paved Steps to Tokyo. H. 
W. Richardson. An account of how 
contractors, Navy construction bat- 
talions, and Army engineer troops are 
building a series of airports along 
the northern road to Tokyo, which 
follows the 2,000-mile sweeping curve 
of the Alaska Peninsula and the Aleu- 
tian Islands. It is noted that these 
aerial stepping stones to Japan are 


steel-paved and surfaced with ‘steel 
plant mat. The writer tells how prob- 
lems of runway construction were 
solved. It is stated that at Adak the 
field was built in a tidal swamp closed 
off from the sea by a sand dike, and at 
Amchitka the strip was built during 
enemy bombing. Engineering News- 
Record, September 21, 1944, pages 78 

S82, 6 illus. 

Airports for the West. Part III. 
Third article in a series investigating 
the requirements for postwar airport 
facilities in the Western part of the 
United States and discussing some of the 
problems involved in the establishment 
of those facilities. Part III discusses 
the importance of providing for future 
expansion in the planning of an airport. 
Illustrated by diagrams, the evolution of 
a hypothetical western airport as 
visualized by the Airports Service of 
the C.A.A. Sixth Region is traced. 
Six progressive steps are shown by 
which a small city may take care of its 
immediate airport needs and at the same 
time make provision for its possible 
future requirements: as a major air- 
line division point and industrial center. 
Western Flying, September, 1944, pages 
56, 58, 6 illus. 


Making the Airport a Business Cen- 
ter. Melvin H. Nuss. A program is 
outlined for making an airport an in- 
tegral part of a community’s business 
activity rather than just a passing point 
through which passengers come and go. 
Plans for the postwar expansion of the 


airport at Reading, Pa., include pro- 
vision for air-line offices and main- 
tenance shops, comfortable accommo- 
dations for passengers, separate spaces 
for sightseers, stores, adequate parking 
space, a bus terminal, banking facilities, 
and possibly a theater. Arrangements 
are being made also for a produce mar- 
ket to form part of the general airport 
layout. Aviation, September, 1944, 
pages 112, 113, 4 illus. 


Revenue vs. Costs at Love Field. 
Through a series of tables the reve- 
nues and costs of running Love Field, 
Dallas, Tex., are summarized. The 
tables show the 1944-1945 budget, 
the 1944-1945 estimate of income, 
and the list of charges upon which the 
revenue estimates are based. South- 
ern Flight, September, 1944, page 
52. 

The Saga of the Greenland Bases. 
A description is given of how Ameri- 
can contractors and U.S. Army engi- 
neer troops constructed bases and 
airports in Greenland for the protection 
of sea lanes and the east coast of North 
America. In addition to comments 
about the severity of the weather condi- 
tions and the difficulties under which the 
work was carried on, the article gives 
many of the details of the engineering 
features of the construction and opera- 
tions. Engineering News-Record, Sep- 
tember 7, 1944, pages 96-100, 10 illus. 


Mobile Tower. E. M. Hocken- 
smith. A description is furnished of 
a mobile airport traffie-control tower 
that is mounted on a truck chassis. 
It is painted in a checkered pattern 
so that it can easily be seen by pilots. 
It is explained that it has been developed 
to meet the need for a portable control 
tower that could be used either on new 
airfields before the erection of a perma- 
nent tower or onestablishedairfieldswhen 
the regular tower has been disabled by 
the enemy or destroyed by some acci- 
dent of nature. The unit is prepared for 
emergency operation under its own 
power, having an independent electric 
plant, contplete radio equipment, traf- 
fic-control lights and signals, station 
altimeters, and other apparatus. Air 
Trails, November, 1944, pages 33, 64, 
1 illus. 


A Trick with a Tee. Walt Bohrer. 
An airport wind tee is described which 
can be remotely operated from the 
control tower. Devised for use by the 
Rankin Aeronautical Academy, the 
gear reduction mechanism for the tee 
was made from old car parts, second- 
hand aireraft tubing, used tin, and a 
1/-hp. electric motor. Photographs 
of the remote-control unit are shown. 
Western Flying, September, 1944, 
pages 78, 168, 4 illus. 


Long Span Laminated Timber 
Arches for an Aircraft Hangar. Al- 
fred Zweig. Particulars are given 
about the construction of an aircraft 
hangar at Hagerstown, Md., which is 
of interest because of the long-span 
arch ribs employed, the procedure 
followed in designing the arches, and 
the method employed to accommodate 
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SIMPLIFIED COMPASS INDICATION for the pilot is one of the features of the Kollsman Direction Indic 


new direct reading, easy-to-read, easy-to-follow compass has a convenient reference pointer that can be set 


to the desired course making it necessary only to “match pointers. 


ator. This 


” It is regarded by many pilots as one of 
the greatest steps taken to simplify cross country navigation for the pilot. For an illustrated folder on this 


original Kollsman development, write Kollsman Instrument Division, 80-08 45th Avenue, Elmhurst, New York. 
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Conceived by a captain of American Airlines, a new method is expected to direct trans- 
port airplanes to landings at a rate of 20 or better per hour under instrument operating 
conditions. Positive altitude separation serves as the basic method of separating flights 


in the new plan. 


Two radio markers used in conjunction with direction-finding equip- 
ment on the airplane confine the holding pattern to a small and efficient area. 


Spacing 


of flights on the final approach path is accomplished by means of simple instructions to 
the pilot and is carried on without disturbing the basic altitude separation between flights. 
The illustration shows the approach control for La Guardia airport. 


wind loads on the ends of the structure. 
Three-hinged laminated arch ribs of 7!/2 
by 36 in. cross section and 171-ft. span 
serve as the principal framing. A hori- 
zontal overhead truss that spans the full 
length of the hangar at the front end 
accommodates the wind loads at both 
ends of the structure. Engineering 
News-Record, September 21, 1944, pages 
83-85, 4 illus. 


Sweden’s New World Airport. 
Some brief information is given about 
a proposed new airport to be built in 
the outskirts of Stockholm. Drawings 
from the Swedish magazine Flyg illus- 
trate the tentative layout of runways 
and buildings. A feature of the plan 
is the location of the hangars at one 
side of the airport, away from the 
runways and passenger-loading areas. 
It is reported that the new airport 
would probably be the terminus for 
the newly organized international 
Swedish air line Svensk Interkon- 
tinental Lufttrafik A.B. Aero Di- 
~ September 1, 1944, page 60, 3 
illus. 


Air Conditioning Airport Control 
Towers. G. V. Bond. The air con- 
ditioning and refrigeration of control 
towers is discussed. It is noted that 
in these glass-enclosed observation 
posts, which are exposed to the sun and 
must be kept closed to keep dust from 
Sensitive instruments, the operators can- 
not work efficiently without humidity 
and temperature control. Because 
control towers for commercial airfields 
vary in layout, air conditioning engineers 
are presented with different individual 
problems. The Army and Navy, how- 
ever, have standard designs, the fea- 
tures of which are outlined. The air 
conditioning of commercial air-line con- 
trol towers is discussed in some detail. 


Heating and Ventilating, September, 
1944, pages 53-55, 3 illus. 


Mobile Units in the Fueling and 
Servicing of Plane. A. F. Meyer. A 
description of two mobile units for 
fueling aircraft is supplemented by a 
consideration of the advantages offered 
by mobile units over stationary fueling 
equipment. The two discussed units 
are the F-2 and F-3 types built by the 
Heil Company. Among the limitations 
of the stationary fueling methods which 
the mobile equipment is credited with 
overcoming are the loss of time and 
money in taxiing planes to the exact 
fueling location; the loss of time and 
money in turning planes when opposite 
wing tanks have to be loaded; and the 
high costs of installing overhead or pit- 
type facilities. Fuel-truck capacities 
are claimed to be adequate for supplying 
commercial airplanes of the postwar 
future. 

Several improvements that are con- 
templated for mobile refueling equip- 
ment are also listed. These include 
better means of access to fuel tanks, 
superior facilities for adding oil to en- 
gines, increased lighting facilities for 
night operation, and greater tank ca- 
pacity. Aero Digest, September 1, 1944, 
pages 92-94, 130, 5 illus.; ‘Postwar 
Aircraft Fueling and Oil Servicing Fa- 
cilities,’ by G. J. Herman, Aero Digest, 
September 15, 1944, pages 122, 123, 154, 
156, 5 illus. 


State Legislation Needs for Air- 
ports. John H. Frederick. The 
writer’s opinion of whether aviation 
should be regulated by State or Fed- 
eral laws is that there should be a 
compromise between the two. He be- 
lieves that there are phases of aero- 
nautical legislation which are within the 
province of the State, while others must 
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come under the jurisdiction of the Fed- 
eral government. Legislation in connec- 
tion with airport development, zoning, 
and control of the air space is advocated 
as a logical State function; he considers 
general laws, regulatory in nature, the 
concern of the Federal government. In 
connection with an airport program, he 
discusses the need for State legislation 
relative to airport acquisition; con- 
demnation of property; lease of munici- 
pally owned airports and facilities; use 
of airports; air space rights of aviators, 
airport owners, and land owners; and 
protection of airport approaches by air- 
port zoning. 

Three points are made in summarizing 
the goals toward which State aeronau- 
tical legislation should be directed: (1) 
Legislative and administrative proce- 
dures should be uniform. (2) Uniform 
municipal and state airport regulations 
and practices should be set up. (8) 
State laws and municipal ordinances 
should be coordinated with Federal 
laws, and duplication of functions 
should be at a minimum. Southern 
Flight, September, 1944, pages 50, 51, 
78, 86. 


How to Mark Runways. Phillips 
Moore. An outline is given of the 
A.N.C. system of marking and num- 
bering airport runways. Aviation 
Maintenance, September, 1944, pages 
54, 55, 160, 162, 7 illus. 


Seven Hangars with Modern Equip- 
ment in Rigid-Frame Concrete Struc- 
ture. Howard J. Snitoff. An account 
is given of how savings in time, ma- 
terial, and labor were accomplished 
by the selection of a continuous, rigid- 
frame type of concrete structure for a 
flight hangar at Buffalo. The writer 
describes the unusual falsework that was 
used in the construction of the reinforced 
continuous beams supporting the pre- 
fabricated-joist and precast-slab roof. 
Information is supplied about the hangar 
doors, which are of the overhead canopy 
type; the duct system of electrical feeder 
circuits, which saved copper; and the 
mercury-vapor and incandescent fixtures 
for illumination. The steam-heating 
units, the sprinkler system, and the in- 
dependent water-supply system are also 
described. Engineering News-Record, 
September 7, 1944, pages 116-120, 6 
illus. 


Armament 


The Mark XIV Bombsight. As re- 
leased by the British Air Ministry, 
information is given about the con- 
struction and operation of the Mark 
XIV bombsight. The bombsight is 
described as consisting of a sighting 
head, which looks like a large micro- 
scope, and a computer box, resembling 
a glass case about the size of a port- 
able phonograph. It is mounted in 
the nose of the bomber. Photographs 
of the bombsight accompany the 
brief descriptive data. Canadian 
Aviation, September, 1944, pages 112, 
114, 4 illus.; ‘Unique Mark XIV 
Bombsight,’’ Commercial Aviation, 
September, 1944, pages 91, 92, 7 illus. 
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HOLTITE Aircraft Screws, Bolts and Nuts are 
scientifically designed, produced and inspected to 
meet the most rigid A N and A C specifications. 
Adopted by the Aircraft Industry for use in every 
part of America's fighting and transport:planes these 
ecise, rugged fastenings are skilfully made of se- 
ected pre-tested materials. HOLTITE Aircraft Fas- 
tenings are accurately gauged and inspected at each 
stage of manufacture by specially trained inspectors. 
Heat treating, plating and other finishes are in strict 
accordance with A N and A C specifications. 


HOLTITE “Thread-Forming” SHEET METAL SCREWS 
When Speed Nuts are used with HOLTITE Sheet Metal Screws, the 


small, tapered point permits a quicker start and .un-on of nut. The 
smooth threads with faster lead reduce nut-turning time and provide 
a much tighter lock to resist vibration. 

Cutting their own threads—in metal or plastics as they are driven 
in these production-boosting screws eliminate time-consuming tapping 
operations and effect a stronger, tighter fastening as each thread 
stays tight in the perfect mating thread it has cut in the material. 
Available with slotted head or HOLTITE Recessed Head. 


CONTINENTAL 
SCREW CO. wat zones 


1944 


Avigation 


Astralidade . . . for Fast Positis 
Finding. The fundamental pring 
operation, construction, and acey 
of the astralidade are investigatg 
Invented by Georges Estoppey, 
position-finding device is based 
regular astronomicaltelescope pring 
the main difference being that its 
parent celestial equator is moveable gy 
can be readily set at any instant aceon, 
ing to the latitude. Its chief valug§ 
said to lie in its rapidity in checking 
against dead reckoning by one obser. 
tion on a known star or the sun, requ. 
ing on the part of the avigator only th 
ability to recognize important stars and 
know exactly the Greenwich time, } 
Polaris is visible and the magnetic de. 
lination can be determined? the astra. 
dade also enables determination of try 
North without computation within ley 
than & minute of are. 

The instrument is reported to consist 
of a globe on which are engraved a e@. 
tain number of stars; - date circle, com. 
prising a right ascension scale graduated 
in days and months, to which the glob 
is fixed and oriented with the verngl 
equinox; fixed sidereal-hours  cirele: 
pivoting table, representing the cele. 
tial equator and comprising a latitude 
scale and control, to which the sidereal- 
hours scale is fixed and about which the 
globe and date circle rotate; inner alti- 
tude ring graduated in degrees rotating 
into the date circle; and a sighting 
telescope with a setting-pointer parallel 
to the sighting line sliding into the alti- 
tude circle. Aviation, September, 194, 
pages 173, 242-244, 1 illus. 


Business and Finance Ext 


Clue to the Course of Air Carrier 
Stocks. Raymond L. Hoadley. Afte: Think 


briefly reviewing the recent course of faster 1 
rises and declines in air-line securities the tre 
the writer indicates the trends he be- the pil 
lieves they will follow in the immed 
ate future and during the war-to-peact Here 
conversion period. Itis his opinion that wings 
because of adjustments in operating } cham) 
costs and the steady return of planes planes 
from the Army, profits in the air carne its m 
industry will probably continue close t Furna 
their wartime peaks until after the This { 
European war is over, with stock marke tougl 
values governed accordingly. For the po 
transition period, however, he predicts safety 
smaller earning power for ail lines and 
Offsetting this, he states, will be the 
favorable market factor of unusua Steels 
growth possibilities. Aviation, Septem- naces 
ber, 1944, pages 188, 275, 277, 2 illus. the m 
make 
rejec 
Camouflage 
Camouflage Models. deserip- and 
tion is given of the panoramic t rrail This 
model at the Army Air Forces Pacti- bar 1 


cal Center, Orlando, Fla., w! 

used to familiarize flying personne 
with the effect of camouflage as viewed 
from the air. Built to scale, the mode 
depicts a hub of military activity 
transformed into an innocent-appeal- 
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Extra Cost: a Few Cents -- Possible Savings: $937 


Think of a 7-ton airplane ree. | 
faster than the speed of sound—an 
the tremendous strains exerted as 
the pilot pulls out of his dive. 


Here is the hinge that holds the 
wings to the fuselage of one of our 
champion heavyweight fighting 
planes—the P-47 Thunderbolt. And 
it's made from Republic Electric 
Furnace Steel. 


This fine steel has all of the strength, 
toughness and fatigue resistance 
needed to provide a high factor of 
safety. But more, it prevents lost time 
and money in production. 


Steels made in Republic Electric Fur- 
naces are as CLEAN and SOUND as 
the most expert furnace practice can 
make them. They are free from 
imperfections which might cause 
rejection at final inspection and the 
irrecoverable loss of all the time 
and labor expended. 


This wing hinge, made from a 3%." 
bar that costs about $2.00, has a final 


value of $25.00. Thus, the few extra 
cents spent for electric furnace quality 
is low-cost insurance against the loss 
of some $23.00 in production cost. 


Republic Electric Furnace Steels en- 
able manufacturers to derive greatest 
benefits from mass production meth- 
ods—because they are consistently 
UNIFORM, homogeneous and free 
from practice-upsetting variables. 


They hit narrowest physical, chem- 
ical, hardenability and workability 
specification marks repeatedly — 
because they are “targeted” by the 


REPUBLIC 


ELECTRIC FURNACE STEELS 


close control possible only in the 
electric furnace. 


And they can help you improve prod- 
uct quality or cut costs—help you 
preps for keenly competitive mar- 

ets. Republic—world leader in elec- 
tric furnace steels—is ready to tell 
you how. Write us. 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division + Massillon, Ohio 
GENERAL OFFICES e CLEVELAND 1, OHIO 


Berger Manufacturing Division @ Culvert Division 
Niles Steel Products Division e Steel and Tubes Division 
Union Drawn Steel Division e Truscon Steel Company 
Export Department: Chrysier Building, NewYork 17, N.Y. 


61 
a \ 
| 
| 
| 
ill 
The 
i 
ae 
tel ‘ m 
(REPUBLIC). 


62 AERONAUTICAL ENGINEERING REVIEW—NOVEMBER, 1944 


Ths simple arithmetic:—multiply 7 strands by 19 deers 
wires and you get 133 wires... add the Roebling skill i. 
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Roebling Control Cable dependability begins with the quality saa 
worked into each of its 133 specialized wires. And harnessed 


Aeror 
together . . . and working together . . . they meet every test of 


22, 
tensile strength, flexibility and structure. JR 


Aircrafters for more than thirty years have looked to Roebling une 
for co-operation in solving their control problems . . . more and De 
more they find the answers in new and more efficient devices a Si 
based on Roebling wire and wire products. R ~ B i pect 
It all adds up to this: you can rely on Roebling as an ideal source sider 


of supply for your company’s needs in Control Cord and Strand, 
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WIRE ROPE AND STRAND * FITTINGS * SLINGS * HIGH AND LOW men 
Aircord Division CARBON ACID AND BASIC OPEN HEARTH STEELS * COLD ROLLED STRIP com 
AERIAL WIRE ROPE SYSTEMS * ROUND AND SHAPED WIRE * AIRCORD, poss 

JOHN A. ROEBLING'S SONS COMPANY SWAGED TERMINALS AND ASSEMBLIES * WIRE CLOTH AND NETTING and 

TRENTON 2, NEW JERSEY 


Branches and Warehouses in Principal Cities SUSPENSION BRIDGES AND CABLES « ELECTRICAL WIRES AND CABLES and 


ing countryside and town through the 
clever use of camouflage. Air Trails, 
November, 1944, pages 30, 31, 6 illus. 


Civil Aviation 


The Michigan Plan. Sheldon B. 
Steers. The writer explains why and 
how Michigan’s airport-building pro- 
gram came into being. Indicating the 
benefits that the State has derived 
from this program, he tells of its progress 
in providing ‘‘an airport for every com- 
munity,’ auxiliary emergency landing 
fields, ‘state airways,” and “‘sky camps.” 
The policies followed by the State in 
this airport-construction program are 
outlined. Conflicts in certain cases be- 
tween the recommendations of Federal 
and State authorities regarding the type 
of airport required in Michigan com- 
munities are noted. Michigan’s success- 
ful experience is also reported in levying 
an aviation-gasoline tax on fuel con- 
sumed in aircraft for the purpose of 
establishing flying facilities and foster- 
ing aeronautical progress. For the fu- 
ture it is predicted that the majority of 
local airport requirements will be for 
Class I and II type airports rather than 
those designed to accommodate larger 
aircraft. National Aeronautics, Septem- 
ber, 1944, pages 13-15, 2 illus. 


The Flying Newsroom. Gardner 
Cowles, Jr. The utility of the air- 
plane for newspaper work is indicated 
by an account of the experiences of the 
Des Moines Register & Tribune in op- 
erating an airplane for news-gathering 
purposes. The story tells of the differ- 
ent types of airplanes which were used 
successively by the newspaper over a 14- 
year period and of how these airplanes 
helped to make news as well as discover 
it. As learned from the 14 years of 
operation, some of the uses and limita- 
tions of the airplane in newspaper work 
are outlined. Of the uses, the one cited 
as the most important is the pictorial 
coverage of large, spectacular events 
that can best be seen and most quickly 
covered from the air. Another use is the 
speedy transportation of reporters and 
photographers who will work on the 
ground. Possibilities of extending the 
utility of the airplane for newspaper 
work in the future are noted in the de- 
velopment of the helicopter. National 
Aeronautics, September, 1944, pages 21, 
22, 24, 3 illus. 


Control Equipment 


Designing the Hydraulic System of 
a Single Engined Single Place Com- 
bat Airplane. J. Jerome and E. Kan- 
arik, This article discusses in con- 
siderable detail the problems involved 
in the designing of a hydraulic system for 
a single-engined, single-place combat 
plane. The system was for the opera- 
tion of landing gear, wheel brakes, wing 
flaps, and bomb doors. The require- 
ments called for the use of standard and 
commercially available parts wherever 
possible and the application of known 
and proved principles to expedite design 
and construction. Circuit calculations 


PERIODICALS 


are given. Sections of the article are‘de- 
voted to a discussion of circuits for the 
landing gear, wheel brakes, wing flaps, 
and bomb doors. The testing of the 
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hydraulic system is described. Auto- 
motive and Aviation Industries, Septem- 
ber 15, 1944, pages 20-23, 66, 68, 70, 7 
illus. 


Design 


Engine Mountings. Maurice F. 
Allward. Second article in a series 
discussing the features of engine- 
mounting design and surveying vari- 
ous types of engine mountings used 
for military aircraft. Part II is de- 
voted to an examination of a number 
of mountings for in-line engines. En- 
gine-mounting characteristics that are 
reviewed include those of the German 
Me 109 and 110, Ju 87 and 88, and 
He 111; British Hurricane, Typhoon, 
and Mosquito; and American Aira- 
cobra and Mustang. Flight, August 3, 
1944, pages 120-122, 10 illus. 

The “Catalina” PBYSA Flying Boat. 
Part II. Concluding half of a design 
study that analyzes the characteristics 
of the Catalina flying boat. Part II 
is concerned with details of the nose, 
bulkhead, and tail assemblies; con- 
trol and stability features; landing 
gear; and anchor, towing, and han- 
dling equipment. It also contains notes 
pertaining to the living facilities in 
the Catalina and the equipment for 
changing propellers while afloat. 
Schematic drawings illustrate the dis- 
cussed components and accessories. 
Aero Digest, September 1, 1944, 
pages 86-90, 10 illus. 

The Ellipse as Applied to Aircraft. 
V. R. Billings. It is noted that every 
new design of airplane presents addi- 
tional difficulties for the drawing of- 
fice. One problem is the establish- 
ment of the shape of the airplane. 
Until recently, most designers have been 
content to have the complex curves of 
the aircraft shape made by hand. Large 
manufacturers now establish a mold loft 
to make a full-size drawing of the air- 
craft and from this drawing to establish 
the shape of all parts. The mold loft 
must be equipped on fairly elaborate 
lines and involves an outlay beyond the 
resources of some British aircraft com- 
panies. 

The writer outlines a method that is 
intended to achieve the same object as 
full-size lofting at only a fraction of the 
cost in space and equipment. It is 
stated that the method should produce 
equal or greater accuracy in the results, 
together with genuinely smooth curves. 
An outline is shown of a hypothetical 
airplane in which the opportunities for 
using elliptical ares are indicated by 
heavy lines. A method of establishing 
equations for such ellipses is included. 
Aircraft Engineering, August, 1944, 
pages 225-227, 6 illus. 

Rational Design of Fastenings. E) 
8. Jenkins. In this article on the de- 
sign of airplane joints and fastenings 
the writer analyzes the behavior of 
both continuous connections, such as 
cement joints, and discontinuous con- 
nections, such as riveted and spot- 


welded joints. It is pointed out that 
the design of airplane joints and fasten- 
ings has become an important problem, 
since about one-half of the cost of the 
modern all-metal air frame is made up of 
costs of fastening together the many 
pieces that constitute the structure. 
When the metal airplane was developed, 
manufacturers resorted to new methods 
of fastening, such as rivets, spot welding, 
and various types of removable fasten- 
ers, in place of the bolts, screws, and 
glue of earlier days. Later, cementing 
became feasible, even for metal fabrica- 
tion, with the aid of the new resin ad- 
hesives. SAE Journal, September, 
1944, pages 421-429 (Transactions), 15 
illus. 


Orthographic Sketching. Harold 
R. Bojens. Information is given 
about the methods used in making 
orthographic sketches of aircraft com- 
ponents. It is noted that ortho- 
graphic drawing is a useful tool in de- 
veloping basic three-view outline 
sketches of the entire airplane from 
preliminary design data, in preplan- 
ning large orthographic layouts or 
production drawings, as a guide to 
fabrication of parts in experimental 
and mock-up departments, and in the 
interpretation of complicated assem- 
bly and installation drawings. Weight 
Engineering, Fall, 1944, pages 24, 25, 
47, 48, 13 illus. 


Annular or Tandem? Features of 
an annular fighter-design project are 
investigated and illustrated. The 
Peel design calls for wings that form a 
ring with the elevators, although not a 
circular one. It was developed from the 
basic considerations of using two engines 
running in opposite directions so as to 
eliminate torque reaction and at the 
same time give the pilot an unobstructed 
view. The two propellers are placed 
close together and contrarotation is ef- 
fected without gears. Because of its 
small span, the plane is envisaged as a 
carrier-borne fighter. 

In addition to indicating some of the 
problems that are involved in the Peel 
project, the article also reviews other 
annular designs that preceded it. Brief 
data are given on the Cedric Lee annular 
monoplane, the Willoughby Delta model 
and a scheme suggested by Messrs. 
Warren and Young. Flight, August 3, 
1944, page 131, 2 illus. 


Tomorrow’s Airliners. Accom- 
panied by descriptive data, a group of 
photographs illustrates aircraft that 
are being planned by British and 
American airplane manufacturers for 
postwar commercial air transport of 
passengers and cargo. The survey in- 
cludes planes designed by Douglas Air- 
craft Company, Inc.; Lockheed Air- 
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TEMPERATURE , ENGINEERING 


AW ESSENTIAL FACTOR /W 
AIRCRAFT PERFORMANCE 


Harrison’s part in the aircraft industry is to de- 


sign and build products that dissipate heat. 


There is heat of combustion to be dissipated 
from the jacket coolant; heat of compression to 
be removed from supercharged air before it is 
mixed with fuel; and engine-generated heat to 
be taken out of lubricating oil. Each job pre- 
sents its particular problem a problem 
complicated by the extreme variation in flight 
conditions from sea-level temperatures to the 
bitter cold of the stratosphere. 


The function of temperature engineering is to 
determine the most effective design—the best 
disposition of metal—for removing heat where 


its presence is harmful. Dependability, light 


weight and compactness are the objectives, and 
they have been achieved in the Harrison heat 
transfer products serving today in America’s 
military aircraft. 


WAR BONDS SAVE LIVES 


HARRISON AVIATION TESTING LABORATORIES 


With a variety of technical equipment that is un- 
excelled, Harrison’s Aviation Testing Laboratories 
provide facilities for testing aircraft products un- 
der conditions that closely approximate those of 
actual flight. Here Harrison aircraft products are 
put through their paces in the sub-zero cold of the 
Arctic or the heat of the tropics, with all conditions 
and test results indicated on instruments in the 
various control rooms. These facilities are an es- 
sential part of Harrison’s leadership in tempera- 
ture engineering. 


HARRISON 


OIL COOLERS * CONTROL VALVES + RADIATORS 
DIVERTER VALVES * SUPERCHARGER INTERCOOLERS 


HARRISON RADIATOR pivision of GENERAL MOTORS, LOCKPORT, NEW YORK 
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craft Corporation; Consolidated Vultee 
Aireraft Corporation; Chicago & South- 
em Air Lines, Inc.; Burnelli Aircraft 
Corporation; Percival Aireraft Ltd.; 
Boeing Aircraft Company; F. G. Miles 
of Phillips & Powis Aircraft, Ltd.; Fair- 
child Aircraft Division of Fairchild 


Engine & Airplane Company; Edward 
¢. Budd Manufacturing Company; 
United Air Lines Transport Company; 
and A. V. Roe & Company Ltd. Sky- 
ways, October, 1944, pages 40-55, 41 
illus. 

Quiet,—Please. Leighton Collins. 
Citing the commercial advantages of 
soundproofing light planes, the writer 
suggests several ways in which noise 
and vibration might be reduced in 
private airplanes without resulting in 
too great a weight penalty. Among his 
recommendations are a double fire wall 
with soundproofing material sandwiched 
between; double, vacuum-type wind- 
shields and windows; the substitution 
of curved surfaces for flat ones wherever 
possible; and shock mounts for the 
pilot’s seat. The writer is of the opinion 
that to a certain degree performance 
may be sacrificed to comfort for the 


greater salability of personal planes. 


Air Facts, October, 1944, pages 28-30. 

Calculating Shortcuts. Verne W. 
Van Vlear. In this article the writer 
presents some calculating shortcuts 
useful to members of the aircraft in- 
dustry and the engineering profession. 
Information is given about a short 
form of multiplication, exponential 
simplification, and fractional multipli- 
cation. Weight Engineering, Fall, 
1944, pages 31, 32, 34. 

The Design of Struts. R. H. 
Grundy. The writer presents a sim- 
ple method of obtaining a suitable 
strut cross section for a given length 
andload. Itis noted that determination 
of such a cross section is, under normal 
circumstances, a tedious trial-and-error 
task unless comprehensive tables of the 
properties of the required section are 
available. The suggested method is 
stated to permit a close first approxi- 
mation that is frequently sufficiently 
accurate to enable the required cross 
section to be laid out without further 
trial. The article has particular refer- 
ence to irregular cross sections. Aircraft 
Engineering, August, 1944, pages 223, 
224, 1 illus. 
_C-54 “Skymaster”’ Engineering De- 
sign Analysis. Edward F. Burton. 

esign and constructional features of 
the Douglas C-54 are given in this 
comprehensive design analysis. In- 
formation is provided in great detail 
regarding the design and construction of 
the wings, fuselage, empennage, landing 
gear, hydraulic system, fuel system, 
lubrication system, and control equip- 
ment. 

A colored cutaway drawing of the 
complete airplane and perspective draw- 
ings of many of the components show 
the principal features of the interior 
construction. Industrial Aviation, Sep- 
tember, 1944, pages 15, 16, 18-24, 26, 
28, 30-32, 35-38, 26 illus. 

Standardisation in the Aircraft In- 
dustry. Edward Bowyer. The Chief 


PERIODICALS 


Designed on the rolling spring principle 
and actuated by a stainless-steel pin 


plunger, the new Miniae  snap-action 
switch is only !7/¢ in. thick, !*/:.5 in. high, 
and 13/i, in. long. Manufactured by the 
Acro Electric Company, the switch is 
rated at 15 amp., 115 volts a.c. 


of the Information Department of the 
Society of British Aircraft Construc- 
tors traces the progress of standardi- 
zation in the British aircraft industry. 
An outline is given of the results that 
have been accomplished since 1939, 
when the country’s leading design- 
ers, meeting as a committee of the 
Society of British Aircraft Construc- 
tors, agreed to cooperate in a long- 
term program of aircraft standardiza- 
tion. The Engineer, September 8, 
1944, pages 182, 183. ; 


After Reading Schildauer and 
Rosendahl. A commentary on three 
articles: two written by Capt. C. H. 


Schildhauer in favor of the flying boat 
and the third by Admiral C. E. Rosen- 
dahl advocating the airship. In reply 
to the claims made in the discussed 
articles, the writer concedes certain 
merits for the flying boats and for the 
airship, but he also summarizes the 
limitations of each. His conclusion with 
regard to the airship is that, although the 
possibilities of its early commercial 
practicability are vague, a sound naval 
program would seem to be in order. 
Relative to the flying boat, he believes 
that more experience is needed with the 
type and that the production of 20 re- 
designed Martin Mars models for the 
Navy would be helpful in obtaining that 
experience. U.S. Air Services, Septem- 
ber, 1944, pages 16, 18. 


Double Duty Design. P. Royal 
Marshall. The writer offers sugges- 
tions as to how aircraft designers can 
make one structure do two jobs in the 
interest of weight efficiency. An illus- 
tration shows how aircraft interiors 
lend themselves to double-duty de- 
sign. Weight Engineering, Fall, 1944, 
page 22, 1 illus. 


Electrical Equipment 


An Aircraft Differential-Voltage 
Cutout. O. C. Walley. This article 
states that one of the major problems 
on large multi-engined aircraft electric 
systems is the prevention of the inter- 
change of current between generators 
when the system is operating at light 
loads. It is explained that such current 
interchange causes reverse-current cut- 
outs of conventional design to connect 
and disconnect their respective genera- 
tors to the system so rapidly that the ac- 
tion is called “chatter.’”’ Conventional 
cutouts connect the generator to the 
system when the generator voltage is 
above a preset value. The differential- 


voltage reverse-current cutout connects 
the generator to the system when voltage 
is a preset value above the system vol- 
tage. 

Information is given about the de- 
sign, operation, and advantages of the 
differential-voltage reverse-current cut- 
out that prevents interchange of cur- 
rent between the generators. Electrical 
Engineering, September, 1944, pages 
632-634 (Transactions), 3 illus. 


Totalizing Contents of Aircraft Fuel 
Tanks. J. R. Macintyre. The re- 
quirements for totalizing two or more 
liquid levels in fuel tanks for aircraft 
are discussed. It is explained that these 
fall into two broad categories: the first 
involving the addition of levels where 
the sequence of use is definitely estab- 
lished; the second, the totalization of 
several liquid levels in different tanks 
where the sequence of use is not estab- 
lished but where single indication of the 
total fuel is desired. In order to explain 
the operation of the totalizing circuit, 
the basic principles of a similar circuit 
when used in a conventional manner are 
outlined. The writer then discusses se- 
quence totalizing, nonsequence totaliz- 
ing, and an application of nonsequence 
totalizingin whichthetotalizing-indicator 
element is used to read the total amount 
of fuel in the three tanks. The advan- 
tages gained by making use of totalizing 
systems instead of the series operation 
of two or more transmitters often used 
to accomplish the same results are out- 
lined. Electrical Engineering, Septem- 
ber, 1944, pages 663-665, 9 illus. 


Development of Reduced Voltage 
Motor Controllers. James F. Car- 
land and P. R. Watson. The writers 
trace the steps in the evolution of a 
control system for a motor-driven blower 
used in connection with a gasoline-burn- 
ing cabin heater for an airplane. The 
necessity for avoiding the heavy inrush 
current of the motor at starting made it 
imperative to devise a complete system 
of reduced-voltage starting. The con- 
struction and operation of the manual 
system is explained at length, after 
which details of the development of an 
automatic system are given. The ac- 
cessories and equipment and the fune- 
tions of the components are described in 
full, with wiring diagrams and photo- 
graphs of the complete units. Aviation, 
September, 1944, pages 144, 145, 264, 
267, 5 illus. 


Auxiliary-Power-Plant Require- 
ments. L. F. O’Neil. The writer de- 
scribes how some of the limitations 
with which designers of electrical 
equipment for aircraft are confronted 
could be nullified by the use of auxil- 
iary power plants. It is explained 
that to cover the various phases of 
application a series of engine-generators 
would be necessary. A large number of 
their design features should be adapted 
to each type of airplane in order to save 
weight and obtain best performance. It 
is noted that this would necessitate close 
cooperation between the designers of the 
component parts of the plane. Three 
general types of auxiliary power plants 
are discussed: battery chargers, bat- 
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manufacture of aircraft fittings. Many of the most oe 
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tery replacers, and independent primary 
sources of power. Electrical Engineering, 
September, 1944, pages 682-684, (Trans- 
actions), 2 illus. 

Battery Booster Coils for Airplane- 
Engine Ignition Systems. A. V. Al- 
yino. Information is supplied re- 
garding the use of battery booster 
coils and the problems connected 
therewith. High-voltage and low- 
yoltage booster systems are de- 
scribed. 

A low-voltage circuit is shown in 
which the battery is connected to the 
magneto primary through the breaker 
and vibration coil. It is explained that 
an objection to this system is that no 
protection is afforded the main magneto 
in instances when the breaker contacts 
“freeze.”’ Because of the low resistance 
of the vibrator and magneto windings, 
there is a high current flow that will 
cause demagnetization of the magneto 
permanent windings and burring out of 
the magneto primary winding. 

A system that overcomes this diffi- 
culty is shown. The vibrator circuit 
differs from the common unit in that 
the coil consists of a double winding 
having a common core and common 
ground. 

The primary winding has more turns 
than the secondary winding, so that for 
a given magneto-current requirement a 
lesser amount need be _ interrupted 
through the primary winding. It is 
stated that this feature contributes to 
the contact life, and, if the contacts 
“freeze,’’ no induction takes place, since 
the current will flow through the pri- 
mary winding to the ground. Under 
these conditions no harm can be done 
tothe magneto. Electrical Engineering, 
September, 1944, pages 672, 673 (Trans- 
actions), 4 illus. 


Magnesyn Remote Indication. 
Robert 8. Childs. This article de- 
scribes the Magnesyn system of re- 
mote indication, which was originally 
applied to remote compass operation 
but is stated to be equally adaptable 
to most of the functions which are re- 
motely indicated on aircraft. In 
order to explain the somewhat in- 
volved magnetic circuit of this sys- 
tem, the writer outlines some of the 
chronological steps in its develop- 
ment. Electrical Engineering, Sep- 
tember, 1944, pages 679-682 (Trans- 
actions), 8 illus. 


PERIODICALS 


Engines 


More Time Between Engine Over- 
hauls. William Maxfield. Methods 
are recounted by which T.W.A. 
maintenance engineers have increased 
operating hours between engine over- 
hauls from 300 to 750 hours. The 
procedures described include tech- 
niques of disassembly, cleaning, in- 
spection, reconditioning, assembly, 
and testing. Descriptions are given of 
the equipment used in these engine- 
maintenance processes. Air Trans- 
port, September, 1944, pages 49, 50, 
55, 56, 59, 12 illus. 


Civil Aircraft. Engines. C. H. 
Potts. An analysis of the trends of 
engine development for civil aircraft, 
with comparisons of the liquid-cooled 
and air-cooled types used by Britain 
and the United States. The review of 
development trends traces progress in 
civil aircraft engines from about 1920 to 
1939, notes the changes that have taken 
place in general aircraft-engine develop- 
ment since 1939, and is followed by 
predictions regarding the types of en- 
gines which will be employed for civil 
aircraft after the war. Although stat- 
ing that both liquid- and air-cooled 
engines will continue to be used in avia- 
tion for many years to come, the writer 
indicates a preference for the radial air- 
cooled type. In his discussion he also 
stresses the importance of long overhaul 
life for the entire power plant as a reli- 
ability factor. 

The writer’s forecast of postwar trends 
in civil aircraft and aircraft-engine de- 
velopment are summarized as follows: 
Military types can and will be modified 
and converted. Liquid-cooled V-type 
engines will be used immediately after 
the war as a stop-gap but will be dis- 
carded later in favor of other types, 
especially for outputs above 1,200 hp. 
The United States will lead the world 
with the air-cooled radial poppet-valve 
type. The most useful size of aircraft 
will be similar to the Avro York, having 
approximately a total weight of 60,000 
lbs. The progress of the larger types of 
aircraft will depend largely on the de- 
velopment and introduction of a power 
unit of between 1,500 and 3,000 hp., 
with an overhaul life of not less than 750 
hours. The maximum number of power 
units for an aircraft will be six. Flight, 
August 10, 1944, pages 157-159, 6 illus. 
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Flight Technique 


‘Navigator to Pilot—Over.’’ Capt. 
Ken Lester. Stressing the importance 
of cooperation between pilot and navi- 
gator, some advice is offered on ways 
in which they can help each other per- 
form a more efficient job. The experi- 
ences of one combat navigator form 
the basis for the suggestions. Fea- 
tured among the admonitions to the 
pilot are the reminders that he hold 
his altitude, course, and air speed 
while the navigator is making his 
celestial observations. Air Facts, 
October, 1944, pages 11-16. 


Flight Testing 


Structural Flight Research. W. 
Lavern Howland. Some remarks are 
made on the history of flight research. 
It is noted that the general purpose of 
structural flight research is to determine 
the magnitude and frequency of various 
stresses or loads to which the airplane 
structure is subjected during flight or 
dynamic conditions. The writer com- 
pares the importance and future appli- 
cation of this type of testing with static 
testing and stress analysis. He also de- 
scribes the adaptation of wire resistance 
strain gauges and the equipment used in 
making flight measurements. Informa- 
tion is given about a few of the many 
quantities that have been successfully 
measured. Some of the difficulties and 
pitfalls that are encountered with this 
type of testing are discussed. SAE 
Journal, September, 1944, pages 393- 
400, 444 (Transactions), 16 illus. 


Gliding and Soaring 


Rocket Powered Gliders. Cedric 
Giles. <A brief historical outline of 
the application of rocket power to 
gliders is given by the former presi- 
dent of the American Rocket Society. 
Gliding, September, 1944, pages 9-11, 
5 illus. 

The ‘Denver Pioneer” Utility 
Glider. Eugene M. Ardelt. A de- 
scription is given of an unusual glider 
originated through the influence of 
Caleb F. Gates, Jr., Chancellor of the 
University of Denver, for solo training in 
high schools. Information is provided 


about how the glider was planned and 
developed. 


Constructional features of 


The new Ranger 700-hp. aircraft engine weighs 870 lbs. complete with standard accessories and develops 700 hp. for take-off with 
100-octane standard fuels. The engine is of the 12-cylinder, inverted, air-cooled, “V” type. It has an overall height of 31.11 in., is 74.92 in. 


long, and 33.28 in. wide. 


The illustration shows, respectively, the three-quarter front view, front view, and three-quarter rear view. 


| 
| 
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| 
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the glider are listed. The Denver 
Pioneer is of all-wood construction and 
consists of a nacelle, wing, and an out- 
rigger to which the empennage is at- 
tached. All flying and landing wires 
that are ordinarily prevalent in a pri- 
mary trainer are eliminated. The wings, 
which consist of four box spars, are of 
wood, braced internally. With the ex- 
ception of the leading edge, which is 
plywood, they are covered with fabric. 
The elevators, stabilizer, and rudder are 
of the simplest construction possible. 
The glider has a wing area of about 206 
sq.ft. and the span is approximately 42 
ft. The aspect ratio is 8.15 and the gross 
weight is 545 lbs. The wing loading is 
approximately 2.5 lbs. per sq.ft. Soar- 
ing, March-April, 1944, pages 10, 12, 
back cover, 1 illus. 


Gliding from a Hayfield Aerodrome. 
A report of a national glider meet, 
reputedly the first held in Canada. Con- 
ducted by the Gatineau Gliding Club of 
Ottawa, it took place near Kingsmere, 
Quebec, from July 1 to July 9, 1944. 
A total of 173 flights were carried out 
during the 9-day period by the eleven 
local club members who participated, to- 
gether with representatives of two out- 
side clubs. The value of the meet in 
fostering glider training and develop- 
ment is noted. Commercial Aviation, 
September, 1944, pages 96, 98, 100, 13 
illus. 


The Great Glider Era Is Just Be- 
ginning. Part II. Col. Edward 38. 
Evans, as told to Ward A. Stone. 
The conclusion of a review of gliding 
in which a chronology of various 
events is given. Some comments are 
made on future glider developments. 
Gliding, September, 1944, pages 2-6, 
7 illus. 


Gliding Instruction in Europe. 
Jerzy Illaszewicz. A brief review is 
given of glider-instruction develop- 
ments in Europe, with particular 
reference to Germany, Russia, Poland, 
and France. It is stated that after 
the present war it is not unlikely that 
a glider program will be set up in the 
countries of the Western hemisphere 
for purposes of training, science, and 
sport. Soaring, March-April, 1944, 
page 6. 


History 


Stories of Early Air Mail Days— 
and Nights. A. E. Roedel. The 
writer recounts incidents connected 
with the pioneering of transcontinental 
air-mail operations in the United States. 
His story is concerned mainly with the 
Cheyenne division of the Post Office 
operation of the air mail and covers 
events that took place from 1920 to 
1928. Several men who piloted the air- 
mail planes during that period are men- 


tioned. U.S. Air Services, September, 
1944, pages 12-14, 42, 44, 48, 3 
illus. 


Of Kassel and Schonefeld. Part 
III. The third and concluding part of 
an article tracing the history of the 
German firm of Henschel. The writer 
concludes a step-by-step description 


ENGINEERING 


REVIEW 


of the types of 
the company. 
ter, August 10 
illus. 


$27,000,000 Ago. Frank H. Ellis. 
An account of the first aerial expedi- 
tion over Canada’s Hudson Bay area. 
This expedition took place in 1927 for 
the purpose of surveying require- 
ments for the safety of ship naviga- 
tion in adjacent Arctic waters pre- 
paratory to the establishment of a 
Hudson Bay Railway terminal. Ca- 
nadian Aviation, September, 1944, 
pages 53-56, 92, 94, 11 illus. 


aircraft built by 
The Aeroplane Spot- 
1944, page 184, 5 


Pioneering Without Politics. Capt. 
H. Shaw. The operations of Aircraft 
Transport & Travel Ltd. during 1919 
1920 are recorded. Calling this British 
company the world’s first commercial 
air service, the writer tells of its organi- 
zation, the men who directed it, its air 
routes, terminals, and equipment. He 
also includes some information about 
two competitive air lines—Handley 
Page Transport, Ltd., and the Instone 
Air Line. The Aeroplane, August 18, 
1944, pages ISS, 189, 2 illus.; ‘London- 
Paris,” Flight, August 24, 1944, pages 
199, 200, 4 illus 


Hydraulics 


O-Ring Packings Simplify Light- 
weight Hydraulic Equipment. Based 
largely on information supplied by the 
Mechanical Branch of the Aircraft 
Laboratory, Air Technical Service Com- 
mand, this article describes the design of 


Instruments 


A Unique Moving-Magnet Ratio 
Instrument. F. R. Sias and D. B. 
Fisk. A description is given of a 
moving-magnet d.c. ratio-type in- 
strument for the remote indication of 
oil and coolant temperatures on aircraft. 
In this instrument the permanent- 
magnet rotor position and the indication 
are determined by the fluxes produced by 
two mutually perpendicular coil groups. 
One coil group carries substantially con- 
stant current; the other carries current 
which is a function of the temperature 
bulb resistance. 

Instruments of both the single and 
dual type are described. It is stated 
that an instrument of this type has the 
properties of light weight, ruggedness, 
simplicity, and serviceability required 
for aircraft use. Electrical Engineering, 
September, 1944, pages 634-636 (Trans- 
actions), 12 illus 


Machmeter Measures Safe Top 
Speeds. An explanation of the oper- 
ating principles and _ underlying 
mathematical theory of the Kollsman- 
manufactured Machmeter. This is an 
instrument for measuring the maximum 
speeds that planes approaching sonic 
speeds in level flight may attain with 
safety. It is calibrated to indicate the 
ratio of true air speed to the local speed 
of sound showing Mach. Numbers from 
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O-ring packings and glands for aircraft 
hydraulic equipment. The advantages 
and limitations of O-ring packings fop 
light hydraulic equipment are set forth, 
Details are given regarding dimensiong} 
tolerances, materials, lubrication, finigh 
of running surfaces, frictional charag 
teristics, and causes of failure. Reciprgs 
cating, static, and rotary seal appliegs 
tions are considered. Product Engineers 
ing, September, 1944, pages 581-585q 
6 illus. 


Inspection 


Mathematics of Quality Control,” 
James R. Crawford. An explanation 
of the numerical basis for statistical 
quality control. By mathematical 
interpretation, it is demonstrated how 
the principle of quality control ig 
based upon an application of a frequeney 
distribution curve representing varia." 
tions in a group of similar parts which 
occur according to the laws of chaneeg, 
Advice is then given on the construction 
of a control chart showing deviations not 
chargeable to the laws of chance. Appli- 
cations of the quality control methods 
are recommended for the following kinds 
of inspection problems: measurement of 
dimensions or hardness; tests of tensile 
strengths of materials and spot welding; 
percentage of defective parts in a lot; 
defects or flaws in finishes, anodizing, 
cadmium-plating, ete.; defects of insula- 
tion per 1,000 ft. of wire; defective rivets 
in a wing. Aero Digest, September 1, 
1944, pages 112, 113, 128, 130, 5 
illus. 


0.3 to 1.0 with an accuracy of +0.01 
from the calculated value. A schematic 
drawing of the device is shown, together 
with a chart giving indicated air speeds 
and altitudes for various Mach Numbers, 
Aviation, September, 1944, pages 128, 
129, 2 illus. 

A Complete Height-Finding Device. 
M. G. V. Bull and A. C. Barrington- 
Brown. A description is given of how . 
to build an instrument for determin- 
ing the height of an airplane. The 
principle of operation is the applica- 
tion of similar triangles. A. slide 
rule is used as the basis on which to 
build the device. The Aeroplane | 
Spotter, August 24, 1944, page 196, 6 
illus. 


Recent Advancesin Aircraft Ta- Cu 
chometer Design. R. G. Ballard and des 
C. P. Hall. The results of recent de- 
velopments in magnetic-drag-type alr- the 
craft tachometer equipment are out- 
lined. Improvements and revisions air 
in instrument design which have been 
made to meet wartime demands for 
increased temperature range, instru- 
ment durability, and compactness 
are described. Electrical Engineer- ti 
ing, September, 1944, pages 646 " 
648 (Transactions), 10 illus. ar 


The Pilot Versus the Rate of Climb. 
William C. Littlejohn. An article in si 
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an airminded world takes to the skies! 
Look To The Sky, America! 


Curtiss-Wright Corporation, Airplane Division, Buffalo, N.Y. 


Curtiss-Wright is constantly developing new 
designs and modifying current models. This is 
the major precept of the builders of military 


aircraft... . perpetual, unrelenting progress! Another Contribution of 


While this endless research and experimenta- Tis Wright 


tion centers on increasing the military perform- . 
PC i : Toward Winning This War 
ance of Curtiss planes, it a 


side too, Many of these war-born advance- Member Aircraft War Production Council East Coast, Ine, 
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ea level COOLING in the stratosphere 


This laminar flow profile fan with exit 
vanes is designed to cool an aircraft engine 
by delivering the same required weight 
of air at various altitudes. The modern, 


aero-dynamic laboratories of the 


DeBothezat Fan Division are ably staffed 


with skilled technicians experienced in 


Cut-away view of 
DEBOTHEZAT LAMINAR FLOW PROFILE FAN 
and exit vanes. 


solving difficult engine cooling problems. 


De Bothezat Fans Division 


SE American Machine and Metals. Inc. 
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refutation of objections to the vertical 
airspeed indicator. The operating 
principles and characteristics of this 
flight instrument are explained, and its 
advantages over the “air speed, power- 
setting, altimeter’? combination for in- 
dicating rate of climb are cited. Advice 
is given on the proper technique of using 
and controlling the rate-of-climb indi- 
cator in trimming the plane, holding 
level flight, climbs, let-downs, recovery 
from unusual positions, and in rough air. 
Air Facts, October, 1944, pages 19-26, 
2 illus. 

Checking the Angles. A descrip- 
tion is given of a plastic propeller 
protractor which is practically a 
replica of an aluminum protractor 
originally used. This protractor is de- 
signed to determine, while a plane is 
on the ground, the angle of pitch of 
the propeller and to synchronize this 
angle on all the propellers of a multi- 
engined plane. Modern Plastics, Sep- 
tember, 1944, pages 107, 174, 176, 2 
illus. 

Servicing the A-5 Automatic Pilot. 
§.C. Atkins. The principle of opera- 
tion of the Sperry Type A-5 auto- 
matic pilot is described, and informa- 
tion is given about the servicing of 
this instrument. Illustrations show 
details of the instrument. Aviation 
Maintenance, September, 1944, pages 
56, 57, 162, 165-167, 170, 172, 175, 
178, 179, 6 illus. 

Aircraft-Engine Torque  Instru- 
ments. I. W. Godsey, Jr., and B. F. 
Langer. It is stated that flight- 
operations experience has shown that 
significant improvements in fuel econ- 
omy may be obtained through the use 
of aircraft-engine torque instruments 
as regular flight instruments. Infor- 
mation is given about the better- 
known types of torque instruments, 
and a new type that has come through 
the development stage is described. 
Electrical Engineering, September, 
1944, pages 686-690 (Transactions), 
16 illus. 

Instrument Failure. Edward A. 
Diefenbach. The failure of flight in- 
struments to operate under certain 
weather conditions is noted, and ad- 
vice is given on how to determine 
when the instruments are not func- 
tioning properly. Behavior of the 
air-speed indicator, altimeter, rate-of- 
climb indicator, and gyroscopic in- 
struments under adverse weather con- 
ditions is described. A process of 
elimination forms the basis for the 
advised system of failure recognition. 
o Facts, October, 1944, pages 68- 
(i, 


Landing Gear 


Design for a Castered Landing 
Gear. ©. D. Tucker. Details are 
given about experiments directed 
toward the development of a castering 
landing gear which would make feasi- 
ble cross-wind landings and take-offs. 
The writer studied the effects of cross- 
wind operations on a castered, swiveling 
undercarriage. It is stated that by 
Incorporating this type of wheel on the 
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Meeting Army requirements for toler- 
ances no greater than 0.003 in., this plastic 
propeller protractor is molded of Lumarith 
X and employs metal only as a band 
around three sides of the base and for the 
various screws. 


plane the rate of angular acceleration 
about the normal axis of the aircraft be- 
comes negligible after the first instant 
the tires make contact with the ground. 
Thereafter, side load on the wheels does 
not exist, thus relieving the tendency 
toward ground looping. 

On the take-off, correction for drift 
immediately after the airplane leaves 
the ground is not necessary because the 
angle of drift has been compensated for 
when using a castering wheel. 

Control of the airplane when taxiing, 
using castering wheels, is no more diffi- 
cult than with conventional wheels, and 
the time required in handling planes in 
the hangar is greatly reduced because a 
caster-wheel airplane may be pushed in 
almost any direction. A description is 
given of an experimental gear that gave 
the best results. Tests made with both 
full-castering and controllable-castering 
wheels are described. Industrial Avia- 
tion, September, 1944, pages 42-44, 7 
illus. 


Maintenance 


Preventive Maintenance Keeps 
Motors Young. R. W. Wright and 
W. W. McCullough. Methods for 
maintaining electric motors at their 
maximum efficiency are described. 
Specific suggestions are given about how 
to assure the proper mechanical condi- 
tion of bearings, air gaps, housings, 
couplings, bandings,commutators, brush 
riggings, ete. In addition to general 
data on the prevention and removal of 
dust and dirt from electric motors, the 
use of solvents, and the application of 
varnish, the article also includes note of 
special points to be observed in the cases 
of enclosed motors, direct-current mo- 
tors, and geared motor units. Under 
average conditions, the following rou- 
tines are suggested for periodic inspec- 
tion of electric motors: (1) Every 50 
hours—check oil bearings; check tem- 
perature of motor bearings and primary 
iron with the hand; check for overheated 
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insulation by sniffing the warm air com- 
ing from open motors. (2) After 100 
hours of running—check the brush hold- 
ers, brushes, and shunts of d.c. motors; 
blow out the motor with compressed air. 
(3) At airplane or engine overhaul— 
check air gap with feeler gauge; check 
insulation resistance with megger; check 
line voltage with voltmeter, and load 
with ammeter; clean out and replace 
grease in ball or roller bearings; check 
renewal parts stock in light of past ex- 
perience; dismantle the motor; see that 
all windings are tight; replace loose 
wedges and loose bands before dipping 
in varnish and baking; inspect com- 
mutators and commutator connections; 
remove the bracket and wash out bear- 
ing housing. Aviation, September, 1944, 
pages 162, 163, 249, 251, 2 illus. 

Corrosion. The first of a series of 
articles on the prevention of corro- 
sion, cleaning, and other all-around 
maintenance problems peculiar to the 
maintaining and operation of aircraft. 
The article opens with an outline of the 
variety of corrosive influences to which 
aircraft are subjected when in service, 
which include salt spray and corrosive 
substances in the exhaust gases from the 
engines. It is noted that, while com- 
mercially pure aluminum alloy is highly 
corrosion-resistant, many of the alumi- 
num alloys used in aircraft structures 
are subject to corrosion. Emphasis is 
placed on the importance of checking 
the skin of unpainted aircraft at each 
inspection period. Sections of the 
article discuss the polishing and waxing 
of the plane exterior, the cleaning of sur- 
faces, the maintenance of fabric-covered 
control surfaces, and engine cleaning 
during regular inspection periods. Aztr 
Tech, October, 1944, pages 27-29, 58, 7 
illus. 

Production Line Engine Overhaul. 
Major Gen. Clements MeMullen. 
A comprehensive explanation is given 
of the methods and procedures followed 
at the Fairfield Air Depot of the Fair- 
field Air Service Command by the Chief 
of the Maintenance Division of what is 
now known as the Army Air Forces Air 
Technical Service Command. He traces 
the development of a conveyer system 
for speeding up the work to keep up with 
the increasing volume of overhaul work. 
A detailed description is given of the 
individual operations, including a 
thorough analysis of each step in the 
various processes. Drawings showing 
the layout of the different departments 
supplement descriptions of the opera- 
tions of each section, and a tabulation 
contains condensed instructions for each 
of the many standardized operations. 
Information is given about the systems 
established for keeping records. Avia- 
tion Maintenance, September, 1944, 
pages 39-53, 154, 156, 158, 160, 38 illus. 


Aircraft Cleaning. Gilbert K. 
Brower. This article introduces a 
series in which cleaning materials and 
processes applicable to the maintenance 
problems of the air transport industry 
areexamined. In considering the funda- 
mental characteristics and typical re- 
quirements of such materials and proc- 
esses, advice is given on how to obtain 
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Dependable <2 duty 
\\ “ Simmonds Push-Pull Controls 


FIRST TO CARRY THE YELLOW DOT 


of Army Air Force Winterization acceptance for opera- 
tion in extreme temperatures is the Simmonds-Corsey 
Push-Pull Control. Comprehensive tests with temperatures 
as low as minus 72°F. and as high as 160°F. prove 
efficient operation under wide variety of conditions. 


STATIC STRENGTH: In this test Simmonds ENDURANCE: 
push-pull control successfully withstands tensile 


and compressive forces of 400 Ibs. Credit sim- 
plification of design, improved linkage. 


Cycled 30,000 times under 
stress, as illustrated, Simmonds controls are 
not affected in any way, and can be expected 
to outlast the life of unit served. 


EFFICIENCY: input-output ratio of control is 
measured at various temperatures in insulated 
chamber. Result: average efficiencies are twice 
the AAF requirements. 


PRECISION CONTROL: Motion between ten- 
sion and compression is negligible. Before 
endurance test: average—.046"; after—.082”. 
Simmonds are precision-built controls. 


DEFORMATION: AAF specifications call for 
loads ranging from 10 to 50 Ibs. Allowable 
average deformation is .140”. Simmonds con- 
trols average only .083”. 


CORROSION: Simmonds controls meet AAF 
specifications for corrosion resistance with 
standard cadmium plated or anodized svt 
faces. Tube ends are rubber sealed. 


INQUIRIES concerning War Contracts or Post-War problems involving 
push-pull control equipment are invited. Our service engineers wil! furnish 
you gladly with analyses and recommendations. Telephone or write to 
your nearest Simmonds office. 


30 Rockefeller Plaza, 


SIMMONDS EQUIPMENT FLIES WITH EVERY TYPE OF ALLIED AIRCRAFT 


Automatic Engine Controls — Push-Pull Controls — Spark Plugs 
Hydraulic Accumulators — Hydraulic Fuses — Chronometric Radiosondes 
Self-Aligning Rod-End Bearings — Fasteners and Clips of Specialized Design 


New York 20, New York 


Branch Offices: Dayton Washington Hollywood Montreal Manufacturing Plants: New York Vermont Californie 
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and use safer,-more efficient, and more 
economical cleansing methods. The first 
article contains definitions of terms re- 
lating to soaps and other detergents, 
prepared under the jurisdiction of the 
American Society for Testing Materials 
Committee D-12. It outlines the ele- 
ments of detergency, explaining the 
factors of wetting power, emulsifying 
ability, deflocculating power, dissolving 
power, and rinsability. Besides giving 
information about the types of soil to be 
removed, it also describes the classes 
and characteristics of detergents. The 
types of detergents investigated are: 
soaps; alkaline detergents (includes dis- 
eussion of pH values); synthetic deter- 
gents including wetting agents;  sol- 
vents; and acid cleaners. Air Transport, 
September, 1944, pages 60, 62, 64, 66, 1 
illus. 

Design for Maintenance. In this 
article it is pointed out that air-line 
requirements call for transport  air- 
planes that will provide operating 
dependability and that to achieve this 
more attention must be given to details 
of design. The writer suggests that the 
time for concentrated consideration on 
design for maintenance is when a par- 
ticular project is past the proposal stage 
and begins to take shape as an experi- 
mental design. The application of 
common-sense engineering is required 
and also the fullest cooperation between 
the equipment manufacturer and the 
air-line operator. It is stated that a 
partial solution for this accomplishment 
may lie in the education of the aircraft 
designer in the operating and mainte- 
nance procedures used by the air-line 
operator in an effort to drive home the 
effects of improper design caused either 
by complicated arrangements, poor ac- 
cessibility, or expensive construction. 
Air Tech, October, 1944, pages 45, 66. 


Aircraft Tubing Requires Careful 
Installation. R.A. Livingston. Pro- 
cedures are recommended for the care, 
handling, and installation of aircraft 
tubing. Information is given about the 
properties and characteristics of four 
kinds of tubing: stainless steel tubing 
for high-pressure hydraulic systems; 
copper tubing for oxygen systems; soft 
aluminum tubing for conduit and ven- 
tilating systems; and aluminum tubing 
for low-pressure hydraulic systems. 
Three types of standard fittings are used 
on aircraft tubing: the AAF 810 B-nut 
type, the AN 818, and the AAF 811 
BT-nut type. Methods for installing 
lines, tightening fittings, and preventing 
dirt, dust, moisture, and denting are 
particularized. Other advice is perti- 
nent to cleaning, flaring, storing, burnish- 
Ing, inspecting, lubricating, and form- 
ing the tubing. Aviation, September, 
1944, pages 156-159, 8 illus. 


Ingenuity Pays Dividends. Oscar 
Leiding. A survey of the improve- 
ments in methods and equipment in- 
stituted by Continental Air Lines to 
conserve maintenance man-hours. 
The following are among the devices and 
procedures reviewed: the changeover 
from mica-type to ceramic resistor-type 
spark plugs; a semicircular wheelchock; 
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a testing-device that duplicates an air- 
plane’s hydraulic system; specially 
built turret-lathe fixtures; a master-rod 
bearing jig; a new technique for install- 
ing a diffuser insert oil seal in the super- 
charger case of the P. & W. 1830 engine; 
a brake-dise grinder; and a gas-measur- 
ing instrument. Other innovations de- 
scribed are: a small knob for reducing 
window-breakage; an adjustable deicer 
spout; the salvaging of small tires; 
alterations to the engine cowl flaps and 
tail-wheel lock of the company’s Lode- 
stars; the redesign of the cockpit con- 
trol mechanism resulting in a positive 
unlocking feature; and new type en- 
gine cowl-ring attachment fittings. Air 
Transport, September, 1944, pages 40- 
42, 44, 46, 8 illus. 


Management 


Weight and Balance Control by the 
Use of Punched Cards. W. K. Nor- 
wick. The use of tabular cards in air- 
craft weight recording is described 
in this article, which discusses the 
system employed at the Fisher Body 
Division of the General Motors Cor- 
poration. Illustrations of the cards 
are shown, and the advartages of the 
system are enumerated. Weight En- 
gineering, Fall, 1944, pages 43-45, 3 
illus. 


Materials 


Resistance of Common Hardwoods 
to Compression Perpendicular to the 
Grain. E. George Stern. The article 
occupies the entire June issue of the 
Bulletin of the Virginia Polytechnic In- 
stitute. It gives a lengthy presentation 
of test data on moduli of elasticity and 
stresses at proportional limit in compres- 
sion perpendicular to the grain of air- 
dried white oak, red oak, chestnut oak, 
bitternut hickory, white ash, hard 
maple, beech, and yellow poplar as in- 
fluenced by: (1) the physical irregulari- 
ties in growth and surface conditions; 
(2) moisture content of the wood within 
the range of zero to 17 per cent; (3) 
temperature of the wood within the 
range of laboratory temperature; (4) 
rate of strain—that is, motion of cross- 
head of testing machine of 0.024, 0.050, 
and 0.100 in. per min.; (5) duration of 
stress of 1 to 3 min. and (6) repeated 
loading. Additional data are made 
available on the variation in thickness of 
the planed slats as a result of the 
planing operation. It is shown that the 
moduli and stresses at the proportional 
limit vary even within the individual 
planks as a result of the physical struc- 
ture of the wood and are influenced to 
varying degrees by the conditions sub- 
jected to tests. No effort is made to 
give complete data, but the purpose is to 
indicate the trends to be expected. 
Load-deformation diagrams for various 
woods and numerous other charts and 
tables are included. Bulletin of the 
Virginia Polytechnic Institute, June, 
1944. 

Rubber and Plastics Plus Metals. 
John S. Trevor. This article discusses 
the trend in technological research 
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which is fostering the joining of met- 
als, rubber, and plastics to produce 
structural combinations possessing 
many unusual properties. It is stated 
that expanded rubber in the form of 
ebonite and the new expanded plastics 
are ideally suited for use with light 
metals forming sandwich structures, the 
center of the sandwich being the ebonite 
or plastic filler and the outer skins being 
light alloys such as Duralumin. 

It is noted that the term “expanded” 
is generally reserved for those materials 
with a cellular, as distinct from a sponge 
or porous composition. The high in- 
sulating property of these new materials 
and their value as elastic stabilizing 
media are largely attributable to their 
unique structure and the presence of 
countless nonintercommunicating still- 
air pockets throughout the mass. The 
properties of various expanded materials 
are outlined and the use of combinations 
of rubber, plastics, and metals for air- 
craft structures is discussed. Aero- 
nautics, September, 1944, pages 46, 47. 


Choice of Timber for Aircraft. Tom 
Clark. This is a study of the proper- 
ties and characteristics of timbers 
which determine their suitability for 
aircraft construction. Advice is given 
on what to look for in selecting the tim- 
ber that will afford the greatest. reli- 
ability and safety in the manufactured 
part. Although characteristics of other 
woods are mentioned, sitka spruce is 
used for discussion because of its special 
adaptability for airplane construction. 

With their contributing importance to 
the choice of timber for aircraftindicated, 
the following factors are considered: 
chemical constituents of wood sub- 
stances, moisture content, variations in 
densities, differences in Spring and Sum- 
mer woods, annual rings, and strength 
and fiber values. Machinery and meth- 
ods for investigating these factors are 
described. Procedures of grading wood 
for aircraft and methods of finding grain 
inclinations are outlined. Data are also 
given about the occurrence of dimen- 
sional changes in wood, forms of rot and 
defectiveness, and conditions causing 
“Shakes.” Aero Digest, September, 15, 
1944, pages 93-95, 130, 132, 134, 136, 13 
illus. 


Strong Cast Aluminum Alloy. Al- 
bert J. Matter. The engineering 
properties of OH38 aluminum alloy 
are listed and described. Some serv- 
ice-test results obtained with this 
aluminum alloy, from which high- 
strength castings can be made without 
heat-treatment, are given. Metals 
and Alloys, September, 1944, pages 
642-644, 3 illus. 


Medicine 


Problems of Fatigue as Illustrated 
by Experiences in the Decompression 
Chamber. John Romano, George L. 
Engel, E. B. Ferris, Jr.. Henry W. 
Ryder, Joseph P. Webb, and M. A. 
Blankenhorn. A report on studies of 
the fatigue experiences of 43 adult sub- 
jects exposed repeatedly to simulated al- 
titudes of 35,000 ft. in a decompression 
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chamber. Clinical, psychologic, ang 
laboratory tests were carried out. Three 
types of fatigue were observed. Myg. 
cular fatigue occurred in all subjects 
It was unrelated to decompression siek. 
ness and disappeared in training. Fa. 
tigue related to boredom occurred mogt 
often during flights with no dec -OMpreg. 
sion sickness when the subject remained 
inactive at altitude for long periods. 
The third type of fatigue was not related 
to muscular effort or to boredom and 
was delayed in onset. It was exper. 
enced by 24 of the 43 subjects. In some 
instances it occurred only with decom. 
pression sickness; in others it was in 
dependent of it. It was similar to fg, 
tigue previously experienced during or 
| after anxiety situations. 

Laboratory data, including the eleg. 

| troencephalogram, blood count, and cir. 
- | culatory reactions to changes in posture, 
revealed no direct correlation in any 
type of fatigue. In a few instances 
damage to tissues subsequent to decom- 
pression sickness undoubtedly contri- 
buted to the fatigue. These data sug- 
gest that emotional factors play an im- 
portant role in the production of the 
third type of fatigue. War Medicine 
August, 1944, pages 102-105. 


Metallurgy 


On the Mechanism of Friction. 
Bernhard W. Sakmann and John T 


CHIKSAN Aero- Hy- Burwell, Jr. If two bodies slide over 


- 
draulic Swivels provide each other, matter is exchanged between 
on the two surfaces. This exchange of ma- 
required flexibility in terial was studied by means of a radio- 
. active method which made it feasib “ 
brake lines and other detect small traces of material of 107 i 
hydraulic control sys- gram. Even under the smallest loads 
7 of a few grams transferred matter could 
tems used in the Lock- be detected under dry as well as lubri- 
. cated conditions. This fact indicated 
heed Constellation. that the exchange of material might be 
Typical Chiksan instal- of fundamental importance in all fric- 
tional processes, and it seemed desirable 
lation is shown in to investigate this exchange process sys- 
tematically. 
photo at right. This paper reports the dependence of 
this transfer of material on various para- 
. ‘ters Aas § ist: ce of W 
Landing aircraft, personnel and cargo weighing many tons meters such as normal load, distan € 0 oW. 
travel, roughness and hardness of the Flex: 
at automobile racing speed requires safe, sure brakes. sliding surfaces, nature of the contacting lien 
materials, and lubrication. Journal of 
CHIKSAN Aero-Hydraulic Swivels are playing an increas- the Aeronautical Sciences, October, 1944 In 
° Re oR ete e ages 381-36, j 
ingly important role in providing required flexibility in pages 381-386, 4 illu ican 
hydraulic control lines. Their low torque under all service Corrosion Behavior of Magnesium lem 
Alloys. H. M. Muncheryan.” In men 
conditions of pressure and temperature make them ideal opening this article the writer refers liqu 
for all lines where unfailing flexibility under any and all to the increasing demand for lighter and 
and stronger aircraft materials which 
circumstances is essential for dependable aircraft perform- has been instrumental in establishing QO 
the commercial importance of mag- flex 
* ance...in the air...or on the ground. alloys. ‘The properties 
magnesium alloy are outlined and men- 
CHIKSAN Aero-Swivels are designed and built to in- — is made of r — org ning 
characteristics. It 1s noted that mag- 
dividual specifications. Write for Engineering Data. nesium alloys can be cast, forged, rolled, 
or extruded into sheets, rods, tubing, A 
and other shapes. They can also be 
welded. Magnesium-alloy castings are 
ial used principally by the aircraft industry AM 


4 for engine parts, landing wheels, crank- Sub 
BREA, CALIFORNIA ‘ cases, gun mounts, oil pumps, and intake 
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FLEXIBLE 


METAL TUBING 


RATION 


~~_!SOLATES 


e Where absolute tightness is essential, American Seamless 
Flexible Metal Tubing is the most reliable type of flexible 
conveyor obtainable. 

In literally thousands of industrial applications, Amer- 
ican Seamless is solving a multitude of connecting prob- 
lems where movement of parts, vibration and misalign- 
ment of machinery are factors . . . and in conveying gases, 
liquids and steam under a wide range of temperatures 
and pressures. 

Our Technical Department is experienced in designing 
flexible metal assemblies for specific applications. If you 
have an unusual one, perhaps we can be of assistance. «2s 


Anerican Motel Hote 


AMERICAN METAL HOSE BRANCH OF THE AMERICAN BRASS COMPANY * General Offices: Waterbury 88, Conn. 
Subsidiary of Anaconda Copper Mining Company * In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ontario 


BUY WAR BONDS... Buy all you can... Keep all you buy! 


| 
\ 
¥; 
| 
G 
an 
| i Bi 
“ys 


AERONAUTICAL ENGINEERING REVIEW 


Sales Department 
Packard Motor Co. 
Detroit, Michige™ 
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A letter we prize... from a 


We’re grateful to the pilot who took time 
out to write this letter. 

For it’s always welcome news to hear 
—right from the boys who fly ’em—that 
Packard-built Rolls-Royce engines are 
doing a good job in this war. 

Today, we’re concentrating on keeping 
these aircraft engines—and Packard ma- 
rine engines for PT boats—flowing to the 
fighting front to help shorten the war. 
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Yours t ruly, 


Capt. A. 


IN ACCORDANCE WITH ARMY REGULATIONS 


Mustang pilot overseas 


But, as soon as the progress of the war 
permits, we'll swing back into car pro- 
duction again—and we have already told 
our pilot friend that he will get his 
Packard “as soon as possible.” 

He can be certain—and so can you— 
that it will be a car worth waiting for 
. . . built to the same high standards as 
that Packard-built Rolls-Royce engine 
he’s flying today. 
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It is explained that inclusions of flux 
particles in magnesium alloy castings 
in the presence of an electrolyte estab- 
lishes a continuous chemical reaction 
that is disastrously corrosive. These 
inclusions can be prevented by careful 
foundry procedure. They may also be 
detected and repaired prior to the in- 
stallation of castings in service. The 
article indicates how these faults can be 
detected and corrected. The Iron Age, 
September 7, 1944, pages 68-72, 9 
ilus.; “Processing Magnesium to Pre- 
yent Corrosion,’ by Gilbert C. Close. 
Industrial Aviation, September, 1944, 
pages 46, 48, 101, 3 illus. 


Spar Flanges and Other Extrusions. 
By the Staff of Metallurgy Division, 
Royal Aircraft Establishment. The 
chemical compositions and _ tensile 
properties of spar flanges and other 
extrusions taken from enemy aircraft 
are examined and briefly reviewed. 
The chemical composition of the parts 
discussed, and tensile-test results are 
listed in tables. The analysis is based 
on 15 German samples and one Japa- 
nese sample. Sheet Metal Industries, 
August, 1944, pages 1404, 1405. 


The Electron Microscope for Met- 
als. Robert G. Picard and Perry C. 
Smith. Some of the applications of the 
electron microscope in metallographic 
work are discussed, and an outline is 
given of its use.in diffraction studies. 
Two distinct methods of making electron 
diffraction patterns are described, one 
for use with metallic smokes, fine pow- 
ders, and then films of powdered metals, 
and the other for studying the surface of 
solid materials: It is noted that in the 
electron microscope the use of a beam of 
electrons instead of light to illuminate 
the specimen makes it possible to over- 
come magnification limitations imposed 
by the nature of light and to obtain 
magnifications up to 100,000 diameters. 

Features of two new commercial- 
model electron microscopes are de- 
scribed. One is a universal model featur- 
ing advances in instrumentation. The 
other is a simplified semiportable model. 
Metals and Alloys, September, 1944, 
pages 636-641, 13 illus. 


Meteorology 


Causes of Nighttime Thunder- 
Storms over the Middle West. D. 
M. Crowley. Nighttime thunder- 
storms frequently occur during the 
summer months over the Middle West. 
This paper describes this type of 
thunderstorm, which is initiated and 
maintained by instability producing 
conditions other than cold fronts, warm 
fronts, or thermal instability. 

Local superadiabatic instability ini- 
tiates nighttime thunderstorms, and 
this instability is produced by any one 
of the following conditions: (1) ad- 
vection of warm air at intermediate and 
high levels; (2) advection of cooler air 
at intermediate and high levels; and 


(3) advection of warmer air at inter- 


mediate levels and cooler air at higher 
levels. 


PERIODICALS 


Several typical occasions when these 
conditions prevailed and produced thun- 
derstorms are described and analyzed. 
Journal of the Aeronautical Sciences, 


October, 1944, pages 313-318, 17 
illus. 
Bubbles. Wolfgang Langewiesche. 


Second article in a series commenting 
on the theory that weather is caused 
by updrafts. Following an explana- 
tion of how an updraft is started, this 
second article tells what happens when 
a “bubble” of warm air is carried aloft. 
It discusses the resulting phenomena 
when the updraft meets air conditions 
tending to limit or promote its buoy- 
ancy. The temperature lapse rate is 
described as an important factor affect- 
ing the buoyancy. The formation of 
cumulus clouds, showers, and thunder- 
storms is studied. 

It is stated that heating causes the 
rise of the air bubbles, the rise causes 
the cooling, the cooling causes condensa- 
tion, the condensation causes new heat- 
ing, and the new heat causes a new rise. 
Experiments in artificially producing 
rain, based upon these theories, are re- 
ported. Air Facts, October, 1944, pages 
73-81. 


Military Aviation 


The August 25 issue of The Aero- 
plane is concerned mainly with the 
organization, activities, record, train- 
ing, and equipment of the Royal Aus- 
tralian Air Force. There are ten 
articles devoted to this subject. In the 
first the Prime Minister of Australia 
tells something of the role played in the 
war by the R.A.A.F. The second 
article is a summary of R.A.A.F. acti- 
vities in the Australian and Pacific 
theaters of war, in the United Kingdom, 
and in the Middle East. It includes a 
report of the decorations and awards 
won by Australian airmen and officers. 
The third article describes the R.A.A.F. 
Air Training Corps; the fourth, the 
performance history of the Bristol 


The new tail swivel turret for the 
Boeing B-17 bomber gives the tail gunner 
a 90° swing of fire throughout the cone, 
as compared with 60° on the old type. 


Beaufort. While the fifth article deals 
with the overseas service of Australian 
air crews in Britain, in the Middle 
Kast, in India and Malaya, the story 
of their service in the Pacific War is de- 
tailed in another article. There are 
articles on the Mobile Works Wing, 
development of the R.A.A.F. arma- 
ment, and Australia’s participation in 
the Empire Air Training Scheme. An 
account of the duties, operating meth- 
ods, and accomplishments of Austra- 
lia’s Observer Corps concludes the 
group. 

The titles of the articles are as fol- 
lows: “R.A.A.F. War Record,” by 
The Right Hon. John Curtin, Prime 
Minister of Australia; ‘The Royal 
Australian Air Force,” “R.A.A.F. Air 
Training Corps”; ‘“Bristol-Beaufort 
Record”; ‘Oversea Service’; ‘The 
Pacific War”; ‘Mobile Works Wing’’; 
“Armament Development,” by Squad- 
ron-Leader H. E. Lock; ‘Empire Air 
Training Scheme’; ‘Australia’s Ob- 
server Corps”; The Aeroplane, August 
25, 1944, pages 208-229, 52 illus. 


The Ninth Air Force. The October 
issue of Air News tells the story of 
the Ninth Air Force. Ina group of 14 
articles the history and performance 
record of the Ninth are reviewed; its 
organization, functions, fighting tac- 
tics, and operating methods are out- 
lined; and its various commands, 
units, personnel, and equipment are 
described. Separate articles deal with 
the work of the pilots, the ground 
crews, the troop-carrier units, the 
photographers, the air service per- 
sonnel, and the liaison fliers. There is 
also an article pertaining to the work 
of the Second Tactical Air Force, the 
R.A.F.’s group in France which corre- 
sponds to and cooperates with the U.S. 
Ninth Air Force. Air News, October, 
1944. ; 


The Allocation of German Type 
Numbers—1. A list is given of the 
type designations of German military 
airplanes since 1933, with an explana- 
tion of the numbering system followed 
by the German Air Ministry. It in- 
cludes the name of the maker, type 
of aircraft, purpose, and the engine 
with which each is equipped. The 
Aeroplane Spotter, September 7, 1944, 
page 209. 


Naval Aviation 


Mobility of U.S. Sea-Air Power is 
Navy’s Trump Card in Pacific. A 
commentary in which it is pointed out 
that during the past year certain 
widely held theories regarding sea-air 
power have been discredited by actual 
experience. It is stated that carrier- 
borne aircraft have become the recog- 
nized spearhead of the fleet’s striking 
force, but heavy cruisers and battle- 
ships, as well as land-based aircraft, 
have an important place in the opera- 
tion. Discussing carriers versus land- 
based fighters, the writer avers that the 
theory that carrier-based aircraft have 
an inherent disadvantage as compared 
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PERIODICALS 


Jet units, which reduce normal take-off runs from 33 to 60 per cent or allow for in- 
erease in loads, augment the take-off power of this Chance Vought F4U-1 Corsair fighter. 


with land-based fighters has not stood 
up well. It is stated that the British 
Seafire and Japanese Zero have _per- 
formed nearly as well as their land- 
based counterparts and that the U.S. 
Navy Hellcat and Corsair are practi- 
cally as good, and at some levels better, 
than their opposite number in the 
A.A.F., the P-47 Thunderbolt. The 
new Grumman F7F twin-engined fighter 
(reported as the Tiger Cat) may well 
be better than any of these, while all 
are superior to anything the Japanese 
have yet shown in the Pacific fighting. 
Their range has been greatly increased 
by the use of drop tanks; their striking 
power, by racks carrying 500 or 1,000- 
lb. bombs and new type launchers for 
high-velocity aircraft rockets. 

The advantage of land-based bomb- 
ers for long-range sustained attacks 
is admitted, but one disadvantage with 
these aircraft is stated to be the need for 
building extensive bases within range 
of enemy targets. It is here that the 
carrier-based dive bombers, despite 
their smaller load and shorter range, 
have a big advantage. Aviation News, 
_——— 25, 1944, pages 21, 22, 3 
illus. 


U.S. Naval Aviation at War, 1944. 
The October issue of Flying Magazine 
is devoted to a review of the organi- 
zation, equipment, and activities of 
the U.S. Navy’s airservice. Following 
a chronological account of the air cam- 
paign in the Solomon Islands, there are 
articles about the carriers, the Catalina 
searching planes, the fighters, the dive 
bombers, the scout-observation planes, 
the night fighters, and the torpedo 
bombers employed by the Navy. These 
are accompanied by illustrations of the 
various types of aircraft mentioned. 
Then the functions and accomplish- 
ments of the utility squadrons, the 
Naval Air Transport Service, the 
Marine fliers, the New Zealand air 
Squadrons that have worked side by side 
with the U.S. Navy in the Pacific, the 
antisubmarine air patrols, the four- 
engined bomber searching patrols, and 
the night-flying Catalinas are de- 
scribed. 


One article is concerned with 
a general character sketch of the 
Japanese against whom the U.S. Naval 
aviator must fight; another, with the 
South Pacific Combat Air Transport 
Command; a third, with the Seabees; 
a fourth, with the Coast Guard; and 
a fifth, with Air Combat Intelligence. 
The work of the Aerology division, the 
Lighter-Than-Air groups, the Flight 
Surgeon, and the crash-boat rescue 
crews is reported. Information is given 
about naval air armament, the living 
and fighting conditions at an advance 
base, life on a carrier, the manuals that 
help to train Naval aviators, rehabilita- 
tion centers in the Pacific area, and the 
work done by the WAVES. The issue 
concludes with articles about the aviga- 
tor, the air photography groups, sur- 
vival equipment, air crews, airplane- 
recognition training, safety equipment, 
seaplane tenders, and ground crews. 
Flying, October, 1944. 


Paints and Coatings 


Metallizing Turrett Cylinders. J. 
M. Crone. This article describes how 
the difficult problem of metallizing 
plastic cylinders for gun turrets was 
solved by the research laboratory of the 
Airplane Division of Curtiss-Wright 
Corporation. It is explained that the 
plastic-metal cylinder is an important 
part of the fire interrupter for a 0.50- 
caliber machine gun mounted in the 
turret. The device prevents the turret 
gunner from firing into his own plane. 
The plastic cylinder has upon its convex 
surface a superimposed plastic pattern 
or profile of the airplane contour. The 
balance of the cylinder surface around 
the pattern is covered with a layer of 
silver not less than 0.015 in. thick. 
Electroplating, spraying, and other 
methods that were tried failed to pro- 
duce satisfactory bonding of the silver 
to the plastic. The article tells how 


‘the problem was solved by electrical 


degumming of the plastic cylinder prior 
to metallizing. Modern Plastics, Sep- 
tember, 1944, pages 126, 127, 192, 4 
illus. 
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Personalities 


They Sparked the Carrier Revolu- 
tion. Jack Alexander. This is the 
story of 28 flying officers who fought 
for and helped to develop carrier avia- 
tion in the U.S. Navy. Brief  bio- 
graphical data are given on each of the 
men, their contributions to carrier- 
based aviation, and their current activi- 
ties in the war. The 28 are: Rear 
Admiral Ballentine, Sherman, Radford, 
Price, Clark, Pride, Bogan, Hardison, 
Kendall, Sample, Mullinix, Schoeffel, 
Davison, Sallada, C. Sprague, Richard- 
son, Wagner, Duncan, Stump, Davis, 
Henderson, Ginder, Gardner, Rags- 
dale, McFall, Ofstie, T. Sprague, and 
Durgin. It is reported that all these 
men have been made temporary rear 
admirals within the last year or two. 
The Saturday Evening Post, September 
16, 1944, pages 9-11, 46, 48, 50, 52, 28 
illus. 


Personnel 


Post-War Industry. B. J. Sted- 
man. Indicating the importance of 
trained production engineers for the 
postwar aircraft industry, the writer 
expresses his views with regard to the 
type of training and organization that 
will engender efficient production-con- 
trol departments. He differentiates be- 
tween the specialization and generali- 
zation doctrines of training, explains 
the merits and disadvantages of each, 
and advocates a reorientation of teach- 
ing methods based upon the principle 
that the study of one particular aspect of 
a number of specialized subjects should 
be covered in the production engineer’s 
training. With this type of training as 
a beginning, he suggests that the pro- 
duction engineering department should 
consist of a group of people trained in 
their particular aspect of the operation 
which is to be carried out. It is his 
opinion that a single department with 
one organizer and a suitably staffed 
personnel trained in the subjects they 
need is better than a number of separate 
specialist departments with many 
heads. The duties and status of the 
production engineer are also discussed. 
Aircraft Production, September, 1944, 
pages 452-454. 


Photography 


Aerial Photograph Interpretation. 
Michael Goodwin. Information is 
given in reference to the interpreta- 
tion of military aerial photographs, 
and photographic techniques are de- 
scribed. Illustrations show enemy 
objectives before and after bombing. 
Aeronautics, September, 1944, pages 
42-45, 7 illus. 

Coated Optical 


Lenses Have 


' Greater Efficiency. The advantages 


obtained through the use of a new 
coating on the lenses of airplane cam- 
eras are considered. The coating is 
said to result in from 10 to 25 per cent 
greater lens efficiency. It reduces 
light loss, increases the illumination 
of the observer’s objective, and ex- 
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ALTITUDE TYPICAL TEMPERATURE STRATOSPHERE 
60,000 —67° altitude ceases. Few air currents 933 1.0. 
ALTITUDE RECORD 
56,017 feet. Mode by Lt. Col. Mario Pezzl ot 
Monteceliie, aly, October 22, 1938. 
rs 
TROPOPAUSE 
boundary between stratesphere and tropo- 
sphere. Height vories with season and with latitude, 
files between 6 and 10 miles from earth's surface. 
TROPOSPHERE 
20,000... 12°. of otmosphere 


OXYGEN MASK: . 


Heat 
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)N THE GROUND...IN FLIGHT... 
EXTREME HIGH ALTITUDES 


Forced Air and Gravity Furnaces, Unit Heaters and Conversion Burners 


EPENDABLE performance at high altitudes is one of 
D the outstanding characteristics of Janitrol Aircraft 
Heaters. The Whirling Flame principle around which all the 
Janitrol heaters are designed was specifically developed by 
Surface Combustion engineers to compensate for rapid 


changes in air density and temperature at high altitudes. 


Janitrol Aircraft Heaters, based on the Whirling Flame 
principle, are now heating Army, Navy and commercial planes 
in routine flights in the stratosphere, and at intermediate 
altitudes. In flight they operate on ram air or with fan. And 
for service in the coldest climates, these heaters can also be 


fan equipped for preflight ground heating. 


These “‘all-altitude” heaters are lightweight and compact. 
They require a minimum weight of fuel tubing and duct 
work. Standard models give capacities ranging from 15,000 
to 125,000 B.t.u. per hour output—units with larger capaci- 


ties will soon be available. 


Surface Combustion engineers are ready to work with you 
and give you the benefit of their wide experience on the 
application and installation of various types of Janitrol 
heaters in all types of planes, boats, buses, trucks and other 
mobile equipment. For complete specification data, write 


Surface Combustion, Aircraft Heater Division, Toledo 1, Ohio. 


MAKERS OF: 


JANITROL Aircraft and Portable Heaters e JANITROL Gas-Fired 


for commercial, industrial and residential heating e S. C. Industrial 
Heat-Treating Furnaces, Special Atmosphere Generators 

and Industrial Gas Burners e KATHABAR 

Humidity Control Systems 


Janitrol aircraft heater with fan 
and combustion air regulator and 

compensator for atmospheric den- 
sity. Heaters equipped with this regulator oper- 
ate efficiently at highest flying altitudes. 


For operation in intermediate altitudes this 
heater is equipped only with a combustion air 
relief valve to compensate for changes in vol- 
ume of air due to changes in plane speed. 


For engine and cockpit warming, glass-defrost- 
ing and other heating functions on the ground, 
Janitrol heaters are fan equipped as shown above. 


This portable, 
self-contained 
ground heater 
furnishes reli- 
able heat for en- 
gines, hangars, 
work shops, to 
dry out conden- 
sation and for 
many other pur- 
poses, will oper- 
ate at tempera- 
tures as low as 
40° below zero. 


Manufacturing Plants at: 
TOLEDO, OHIO .- 


COLUMBUS, OHIO 


Engineering Offices at: 


NEW YORK - CHICAGO - LOS ANGELES 


SAN FRANCISCO 


AND OTHER PRINCIPAL CITIES 


_ 
$ 
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— 
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1944, page 
EASIER, FASTER, Lowrn-cost | JOLING Pla 


WITH FIBERGLAS -REINFORCED PLASTICS oP 


reg. D: 
Gurvitch. 
undertake 
effect of 
the physic 
been impr 
pressed. 


The combination of Fiberglas and specially 
developed, low-pressure resins has resulted 
in a material with many unique and mechan- 


ence to t 
ically important characteristics. Lightness. propellers 
rigidity, dimensional stability, high impact 
strength and ease of fabrication are among . Is 
the advantages particularly significant in Talis ar 
the production of Fiberglas-reinforced Septerib 
plastic dies, jigs and fixtures. T illus. 

The high cost of manufacturing metal Analy’ 
dies is eliminated. Costly, time-consuming 1 Har 
machining is avoided. whereby 
FABRICATING FIBERGLAS-REINFORCED ay 

PLASTICS plained 
One of the techniques developed, by Douglas identific 
Aircraft engineers, for the fabrication of ote 
Fiberglas-reinforced plastic jigs is  illus- ghich 
trated at the right: particul 

No. 1. The male mold (or, if available, properti 
the actual part), backed with plaster of cence, 
Paris, is placed on a corrugated metal table behavio 
equipped with air valve for producing < 
vacuum. Steps in the production of a jig for spot-welding airplane doors. 339 34s 

No. 2. The form block is covered with Fiberglas-reinforced plastics are dimensionally stable, have ex- 
cellophane to prevent resin from sticking to tremely high impact strength and are nonconductive of electricity. Phet 
the mold. Then the Fiberglas cloth lamina- Boyd ¢ 
tions are trimmed to fit the form block... 


Photos courtesy: Douglas Aircraft Co., Inc. manufs 
the low-pressure resin is rubbed into the 


by the 
cloth and the desired number of layers are are de 
built upon the form block. 


how th 

the bz 

No. 3. A rubber blanket is stretched over chutes 

the mold. metho 

No. 4. Air is evacuated. As the pressure 3 which 

is increased excess resin and air pockets are | compa 

squeezed out of the laminates. The table is | = ‘ 

then rolled into the oven to complete poly- i\ 7 od 
merization of the resin at about 180° F. C} _ 

ai tles 

No. 5. After curing and cooling, the i} pheno 

form block is removed, flanges are trimmed. | table. 

holes drilled, clamps installed to complete i 50, 51 

the tool. 

All available fabricating data and addi- -~ 

tional information about Fiberglas products 1 

and Fiberglas-reinforced plastics will be plast 

furnished on request. Write: Owens-Corning plem 

Fiberglas Corporation, 1893 Nicholas Build- of m 

ing, Toledo 1, Ohio. In Canada, Fiberglas appli 

Canada Ltd., Oshawa, Ontario. plast 

mold 

lined 


the 


mak 

be 

E RG LAS A BASIC MATERIAL tole 
*T.M. Reg. U.S, Pat. Off. fiea! 


Aug 
illus 
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tends the time during which the cam- 
era can be used for daylight expo- 
sures. Aero Digest, September 1, 
1944, page 85, 3 illus. 


Plastics and Plywood 


Effect of Prolonged Heating on 
Some Physical Properties of Com- 
preg. David Baker and Joseph E. 
Gurvitch. A report of an investigation 
undertaken to determine the permanent 
effect of prolonged heating on some of 
the physical properties of wood that has 
been impregnated, laminated, and com- 
pressed. The report has special refer- 
ence to the use of compreg in aircraft 
propellers. Compreg specimens were 
subjected to continuous exposure at 
160°F. and were tested after various 
intervils of heating. Complete test 
results are tabulated. Modern Plastics, 
Septeruber, 1944, pages 142, 176, 178, 
T illus. 


Analytical Aspects of Plastics. Part 
I. Harry Barron. Various means 
whereby plastic materials can be identi- 
fied are listed and briefly discussed in the 
first of a series of articles. It is ex- 
plained that the favorite method of 
identification by odor can be checked 
by the methods enumerated. The 
methods provide a means of proving to 
which of the many classes of plastics a 
particular sample belongs. Tables give 
properties of plastics, such as fluores- 
cence, specific gravity, specific volume, 
behavior on dry distillation, saponifica- 
tion, chemical content, and solubility. 
British Plastics, August, 1944, pages 
339-348. 


Phenolic Laminates in Aircraft. 
Boyd C. Cole. Various aircraft parts 
manufactured from phenolic laminates 
by the MeQuay Aircraft Corporation 
are described. An outline is given of 
how the phenolic fiber sheets that form 
the base of fairings and ammunition 
chutes are made. It is noted that the 
method of forming these flat sheets, 
which are both light and flexible, is a 
comparatively recent development. 
The characteristic of the grades of 
Micarta used in the aircraft parts dis- 
cussed are listed, and the average proper- 
ties of Formica Grade C laminated 
phenolic plate are given in another 
table. Plastics, October, 1944, pages 
50, 51, 90, 4 illus. 


Plastics for Aircraft Engineers. 
W. Nichols. A brief review of basic 
molding principles in the application of 
plastics to aircraft manufacture is sup- 
plemented by some notes on the design 
of molded plastic parts. The nature, 
applications, and procedures for cast 
plastics, compression molding, transfer 
molding, and injection molding are out- 
lined. In the design considerations, 
the factors that are discussed include 
making sure that the component. will 
be easily removable from the mold, 
points to be observed with regard to 
tolerances, wall thickness, and speci- 
fications for inserts and threads. Flight, 
a. 24, 1944, pages 201-204, 10 
illus. 


RERIODICALS 


Coating the lenses of aerial cameras with 
fluoride at a plant of Argus, Incorporated. 
High-vacuum evaporation is used and 
heat is supplied by an electrically con- 
trolled heater. 


Bonding Metal to Wood. Corydon 
M. Grafton. Information is giyen 
about a new series of adhesives for 
bonding wood to metal without the 
necessity of baking at elevated tempera- 
tures. It is explained that to provide 
adhesion a plastic base adhesive, Cordo- 
Bond No. 250 A, is applied to the metal 
as a priming coat and baked for 15 
min. at 250° to 300°F. A low-tempera- 
ture thermosetting resin, Cordo-Bond 
No. 200 P, is then applied as a combiner 


Postwar 


From R.A.F. to Civil Aviation. 
Part I. Squadron Leader G. A. B. 
Cooper. This is the initial article in a 
series reviewing the practical problems 
and possibilities of obtaining jobs in 
postwar commercial aviation on the 
strength of experience with the Royal 
Air Force. After indicating the con- 
siderably different techniques required 
for service and commercial flying, the 
writer lists a number of questions likely 
to be asked by individuals seeking 
careers in civil aviation. These ques- 
tions are: (1) What sort of jobs does it 
provide? What sort of life will it be? 
(2) What qualifications do I need? 
How doI get them? (3) What are my 
chances of getting a job? How do I 
set about getting one? What is the 
status of the job and what sort of pay 
may I expect? (4) What is the im- 
mediate postwar position likely to be? 
What is the long-range prospect? How 
will it be affected by the probably in- 
ternal and international political and 
economic position and tendencies? 

In this first article, the writer answers 
the first two questions. He lists 12 
classifications of jobs that will be availa- 
ble in civil aviation. He also de- 
scribes the kind of life that is led by 
members of an airliner crew under peace- 
time conditions. The Aeroplane, Au- 
gust 4, 1944, pages 125-127. 


Aviation 


83 


to the primed metal and to the wood. 
The bonding is accomplished at room 
temperature. Tables are given which 
show the dry shear strength and wet 
shear strength of different combina- 
tions of wood and metal bonded by this 
method. Modern Plastics, September, 
1944, pages 103, 194, 196, 5 illus. 


Plastic Tooling. Melvin Young. 
A description of how plastic tooling is 
saving man-hours and materials at the 
Baltimore plant of The Glenn L. Martin 
Company, although it is still in an 
experimental stage of development. It 
is stated that not only are these savings 
being affected in the actual construction 
of the tools and fixtures but in many 
cases they are reflected on the assembly 
line where the new tools are used. 
Both thermoplastic and thermosetting 
resins are being used in the tooling pro- 
gram, but, so far, the bulk of experi- 
mentation has been concentrated on 
the latter type. Items made from 
thermosetting phenol-formaldehyde ma- 
terial are enumerated. They include 
drill jigs, assembly fixtures, spot- 
welding and torch-welding fixtures, 
checking fixtures for both in-plant and 
outside vendor use, and a wide variety 
of small parts and miscellaneous items. 
It is explained that plastic tools and 
parts are cast in wood, Masonite, plaster 
of Paris, metal, rubber, and latex molds, 
depending on the nature of the part. 
The general casting procedure is out- 
lined. Specific applications of plastic 
tooling are described. Plastics, Octo- 
ber, 1944, pages 56, 58, 60, 61, 100-102, 
11 illus. 


R.A.F. to Civil Aviation 
Part II. Squadron Leader G. A. B. 
Cooper. Continuing a review of the 
career possibilities for R.A.F.  per- 
sonnel in postwar commercial avia- 
tion, this article outlines the require- 
ments for commercial pilots, naviga- 
tors, and radio operators and, relates 
how licenses for these three jobs may 
be obtained. It also considers the 
importance of operating costs and 
pay-load considerations to commer- 
cial air-line operation. The Aero- 
plane, August 11, 1944, pages 153, 
154. 

Postwar Private Aircraft. H. Best- 
Devereux. The writer advocates and 
enlarges upon a suggestion that parent 
manufacturers should have priority 
purchase terms on their own type air- 
planes when the R.A.F. disposes of its 
surplus aircraft. He states that the 
aircraft can then be reconditioned and 
resold, with beneficial results to the 
purchaser, the vendor, and Britain’s 
export markets. Then the writer makes 
a brief summary of the probable types 
that will command a large part of the 
private-airplane market immediately 
after the war: the Fairchild Argus, Piper 
Cub, Tiger Moth, Magister, Auster, and, 
in the larger class, the Dominie, Anson, 
Oxford, and Proctor. Flight, August 
10, 1944, pages 150, 151. 
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CORROSION RESISTANCE 


.-.and its importance in 
aircraft metals 


Corrosion is a complicated subject... 
but many forms of it yield to a simple 
solution. 

All of the INCO Nickel Alloys with- 
stand the attack of all these potential 
corrosion producers: 


Marine atmosphere e salt water e 
compressed oxygen e ethylene 
glycol (Prestone) e fire-fighting so- 
lutions @ anhydrous ammonia and 
other refrigerants e alkalis and 
numerous acid conditions e tetra- 
ethyl lead and other high-octane 
gasolines and their 
products. 


combustion 


In addition, the INCo Alloys... Inconel, 
Nickel, and the various forms of Monel 
...have other properties essential to 


PITOT-STATIC TUBE, made 
by Pioneer Instrument Co., sup- 
plies true pitot and static pres- 
sures to Rate of Climb Indicator, 
Sensitive Altimeter, and Air- 
speed Indicator. A Monel sealed 
tube body prevents air erosion, 
increases structural rigidity, and 
resists corrosive attack. Within 
the tube, a Monel sheath pro- 
tects the beating element from 
corrosive effects of moisture 
seepage. 


the continuous performance of impor- 
tant aircraft parts. 


“Plus” Properties 
of Inco Nickel Alloys 


Allare strong and tough. Each possesses 
specialized properties...extra hardness, 
in “K” Monel; fast-machining, in “R” 
Monel; extra heat resistance, in In- 
conel; etc....which fits it for special- 
ized jobs. 

Corrosion tests conducted in marine 
atmospheres show uniformly high re- 
sistance by all 8 INCO Nickel Alloys. 
Some surface discoloration may occur 
...but there is no loss in tensile strength. 


In addition, they have relatively high 
endurance limits under corrosive con- 
ditions. Their endurance is often better 
than that of steels which may have 
shown higher values when tested in 
non-corrosive surroundings. 


Four Practical Examples 
Typical of the important service of 
INCO Nickel Alloys in aircraft is the use 
of Monel in the Pitot-Static Tube, 
made by Pioneer Instrument Company. 

Since three vital flight instruments 
depend upon its accuracy, the Pitot- 
Static Tube must deliver true pressures 
from the air stream under all flying 
conditions. 

In the words of the makers...“The 
problem of durability in a corrosive at- 
mosphere dictated the 
selection of a special 
Monel sealed tube 
body. This... com- 
pletelysolves the prob- 
lems of ‘peeled plating’ 
and ... gives greater 
hardnessand increased 
resistance to acciden- 
tal shock or bending. 


heating element is... 
sealed in a Monel 
sheath ... effectively 


preventing the corro- 
sive effects from mois- 
ture seepage.” 


FUEL-BOOSTER 
PUMP, made by 
Thompson Prod- 
ucts, Inc., guards 
high-flying planes 
against bubbles in 
gas tank. Monel 
rotating cup seal 
and seal gasket re 

taining washer are, 
in words of Pio- 
neer engineers,” ex 

tremely important 
to life and proper 
functioning of 
bump.” Monel by- 
bass valve washer 
and valve guide 

cup are also used 


The de-icing electrical “ 


Another example is the use of Incop. 
el exhaust manifolds on Pan-American 
Clippers. The manifolds withstand cop. 
stant vibration and the continuousblas 
of corrosive high-octane exhaust gases 
at 1500° F. 


Since Monel is practically immune 
to corrosion by high-octane aviation 
fuels, it is widely used throughout fuel 
lines for strainers, screens, valve parts, 


STRAINER FOR AVIATION FUEL 
NOZZLE is made of Monel wire cloth... 
resists corrosion by high octane fuels and 
by atmosphere. Monel wire cloth is elec: 
trically welded... illustrating workable 
properties of Monel. 


primer tubes, fuel selector valves and 
fuel pumps. 

One such use is the Monel wire cloth 
strainer for aviation fuel nozzles, made 
by Michigan Wire Cloth Co., Detroit. 

Another is the use of Monel in the 
Fuel Booster Pump, made by Thomp- 
son Products, Inc.,...the pump which 
confines within the tank the millions of 
bubbles that form in gasoline at high 
altitudes and would cause vapor lock 
and engine failure if allowed to pass 
into the fuel lines. 


* * * 


For further data about corrosion as it 
affects the choice of aircraft metals...and 
for other valuable information about the 
INCO Nickel Alloys (high and low tem- 
perature properties, heat transfer, mechan- 
ical properties, fabrication, etc.) write for 
the new booklet, “INCO Nickel Alloys for 
the Aircraft Industry.” Address: 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 WALL ST., NEW YORK 5, N.Y. 


wickEL Ald ALLoys 


MONEL MONEL “S” MONEL MONEL © “KR” MONEL © INCONEL © “Z” NICKEL NICKEL 
Sheet...Strip...Rod...Tubing...Wire...Castings...Welding Rods 
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No Miracles for Private Flying. 
Leslie H. Bowman. Some observa- 
tions with regard to private planes 
and private flying after the war, culled 
from a tour of factories throughout the 
country. The writer’s opinions are 
given about who will manufacture pri- 
vate planes after the war, the numbers 
and types of planes that will be availa- 
ble in the immediate postwar period, 
and the kind of airplane that will sell in 
quantities. His list of required fea- 
tures for postwar private aircraft in- 
clude the following: pusher installation, 
roomy cabin, and fixed landing gear, 
which would be either tricycle or four- 
wheeled. Specifications are outlined for 
two basic types of private airplanes. 
One is a light, two-place aircraft de- 
signed to sell at two or three price levels 
between $1,000 and $3,000 and powered 
with 75- to 90-hp. engines. The‘other 
is a four-place plane with an engine 
of from 140 to 185 hp. and a selling price 
from $3,750 to $4,500. Southern 
Flight, September, 1944, pages 36, 37, 
72, 76, 1 illus. 


Polish Air Transportation. Cz. 
Kierzkowski and H. J. Gérecki. The 
writers review the development of air 
transportation in Poland up to the 
outbreak of the war and discuss the 
prospects for postwar expansion. A 
table shows the yearly increase in the 
length of Polish air lines from 1922 
to 1939. The activities of the Polish 
air transport during the last decade 
are summarized. Air Transporta- 
tion, August, 1944, pages 10-12, 2 
illus. 


“Operating Obstacles’? May Delay 
Growth. E. J. Foley. The writer 
indicates certain operating obstacles 
that threaten to delay postwar ex- 
pansion of flying. With regard to 
private flying, he states that three of 
these are weather, the congestion of 
large cities, and the so-called ‘“‘plan- 
ner” who would surround the metro- 
politan areas with transport airports, 
taking up most of the flying space and 
leaving little for the private flier. 
The writer believes that the recognition 
of sound airport design practice and 
economies will suppress the enthusiasm 
of planners of satellite airports. He 
emphasizes the difficulties of transfers 
from one small airport to another and 
the problems of air-traffic congestion 
and reiterates his opinions about the 
future importance of air cargo. Other 
subjects considered are simplified traf- 
fic-control facilities and the probable 
attitude of commercial pilots about the 
size of future airplanes. American 
Aviation, October 1, 1944, page 60. 


Over the Top to Siberia. Frederick 
R. Neely. The prospects and value 
of air routes between the United 
States and Siberia are investigated. 
Siberia is pictured as a country of vast 
economic and commercial potentialities 
which, by reason of natural conditions, 
can best be traversed by air routes. 
Russia’s plans to establish trans-con- 
tinental and feeder air lines in Siberia 
after the war are noted; an indication 
of her favorable attitude toward an 


PERIODICALS 


interchange of landing rights and routes 
between the United States and the 
U.S.S.R. is seen. The article also 
contains some data on the different 
round-the-world air routes that have 
been proposed by several air lines in the 
United States. Collier’s, September 23, 
1944, pages 16, 17, 91, 1 illus. 


European Air Transport. This ar- 
ticle is one of a series expressing the 
views of various European nationals 
with regard to air transport after the 
war. Init the Inspector of the Czecho- 
slovak air force outlines his country’s 
ambitions with regard to air transport 
development and indicates the contri- 
butions which Czechoslovakia can make 
toward such development in Europe. 
Urging the need for world conference, 
he envisages the establishment and 
conduct of future transatlantic, trans- 
continental, and trans-European trunk 
routes as the result of international 
collaboration. His views are also given 
on how the experience of Czechoslovak 
pilots gained during the present war 
will affect the revival of Czechoslova- 
kian aviation; expedient methods of 
solving the problems of civil aircraft 
shortages; a United Nations policy 
toward German aviation; and the 
possibilities of a postwar link between 
the U.S.S.R. and Czechoslovakia in the 
field of civil air transport. The article 
is presented as a succession of questions 
and answers. - Flight, August 3, 1944, 
pages 129, 130. 


Bids for Air Traffic. T. D. Slattery. 
The part the British railroads will 
take in the postwar expansion of air 
transport is discussed. The writer de- 
scribes the position of the railroads 
before the war and how it developed 
under war conditions. He then out- 
lines the postwar plans of the rail- 
roads. Transportation, August, 
1944, pages 14-16, 1 illus. 


A Preface to Postwar Planning. 
Part VIII. George E. Haddaway. 
The eighth article in a series dealing 
with various problems that require 
solution in the establishment of a sound 
postwar aviation program for the 
United States. Part VIII is concerned 
with Federal sovereignty of airspace. 
Legal substantiation is offered of the 
contentions that all navigable airspace 
is already federalized and that states 
that attempt to regulate air trans- 
portation are operating out of their 
province. The Civil Aeronautics Board 
is accused of having failed in its minis- 
terial duty to take action against so- 
called interstate carriers and aviation 
commissions established by certain 
states. Southern Flight, September, 
1944, pages 44-46, 1 illus. 


Where Next? Edward Warner. 
The first of two articles by the Vice- 
Chairman of the Civil Aeronautics 
Board analyzing the extent of future 
air-line traffic and discussing how the 
traffic will be handled. In this article 
it is reasoned that the growth in air- 
line business will depend upon the rel- 
ative rates of fare charged by the 
various forms of transportation, the 
change in quality of their services as 
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compared with the prewar period, and 
the extent to which the advantages of ° 
air travel create new passenger move- 
ments. The conclusion is that, just so 
far as the endeavor to reduce air-rail 
fare ratios is successful, the air trans- 
port industry will progress from a po- 
tential of some 5,500,000 passenger- 
miles annually to one more than four 
times as great. 

Considering how the reduetions in 
cost may be effected, the writer investi- 
gates the comparative economy of 
operating with aircraft of the size of the 
DC-3 and with smaller airplanes. Al- 
though he shows that the operating cost 
per seat-mile for the DC-3 is almost a 
third less than for the most economical 
aircraft of half its seating capacity, he 
states that it will probably be advisable 
in some cases to accept the economic 
handicap of keeping to smaller aircraft 
in the interests of increased frequency 
of operation. Aerodynamic improve- 
ments and maintenance efficiency are 
noted as other methods of reducing 
costs. The rates indicated as likely to 
be the minimum charged for air-pas- 
senger travel after the war are from 3 
to 4 cents a mile; the number of air- 
craft required for this purpose is esti- 
mated at 600 to 800 aircraft of 40- 
passenger or more capacity and about 
300 of the smaller sizes. Air Transport, 
September, 1944, pages 32-37, 4 illus. 


Yugoslavia and Aviation. A Yugo- 
slav’s opinions regarding his country’s 
role in postwar European civil avia- 
tion are reviewed in this article, one of 
a series expressing the views of various 
European nationals on the subject. 
Reporting on the history and develop- 
ment of civil aviation in Yugoslavia 
up until the war, the writer claims that 
postwar. plans for civil aviation in 
Yugoslavia are dependent upon full 
international cooperation and’ terri- 
torial safeguards, since Yugoslavia’s 
big neighbors are the “Axis” countries. 
Some of the political, economic, and 
technical problems with which Yugo- » 
slavia must cope in connection with 
future air service and policy are indi- 
cated. Flight, August 10, 1944, pages 
155, 156. 


Private Flying 


Ruminations of a Dub. Devon 
Francis. A discussion of some prob- 
lems that are of concern to private 
pilots who, before the war, were ac- 
customed to flying from about 15 to 
50 hours a year. The problems are 
stated in the form of questions: What 
is the status of the certificates of such 
pilots? To what extent is the govern- 
ment going to regulate private flying 
after the war? Is the industry going 
to have “safe” airplanes available for 
these pilots after the war? When will 
the manufacturers take such care in 
the selection of their distributors and 
retailers that people who sell and service 
airplanes will approximate the courtesy 
shown by automobile agencies? In 
expressing his opinions as to what the 
“15 to 50 hour’ pilots want, the 
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postwar flying fuels 
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‘writer claims that their preference is 
‘for shorter runways instead of longer 
and for landing areas instead of elab- 
Norate airports. He also suggests that 
private pilots be taxed on fuel purchases 
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and that the money be used for estab- 
lishing flying airways, marked by 
signs on the ground at 2-mile intervals. 
Air Facts, October, 1944, pages 40, 41, 
44-46. 


Production 


Charting Steers Shop’s Course on 
| the Superfortress. Chester S. Ricker. 
"This article deals with the Chart 
" Room of The Glen L. Martin Com- 
> pany’s Nebraska plant and the visible 
production control system instituted 
' there for the contract-manufacture of 
‘Superfortress planes. Emphasizing 
' “shortages” or departures from sched- 
 uled dates of completion, this system 
" has two functions: first, to show such 
» shortages; second, to record work prog- 
' ress. It does not show total inven- 
' tories. Details are given on how the 
| system is set up and how it operates. 
' Its pertinence to the work of the 

Production Planning Section, the Dis- 
tch Department, and the Project 
roup is indicated. Several drawings 

‘illustrate the records in the Chart 
- Room, and a table lists the typical 
production-analysis. Wings, October, 

1944, pages 1229-1233, 6 illus. 

New Forms Aid in Simplifying Parts 
Spoilage Control. Charles H. Brown. 
A means for controlling parts spoilage 
is discussed. The system is a “‘paper 
control’ one based upon the use of 
two forms: a record-of-disbursement 
eard and a floor-replacement. ticket. 
Aero Digest, September 1, 1944, page 
102, 1 illus. 

Standards for Surface Quality and 
Machine Finish Designation. James 
A. Broadston. This first of a series of 
articles on surface finish discusses 
passible effects of surface quality on the 
strength and functioning of machine or 
structural members. The writer de- 
scribes surface irregularities that define 
quality. He gives information regard- 
ing methods of measuring roughness 
and describes standard roughness 
values. Product Engineering, Septem- 
ber, 1944, pages 622-625, 6 illus. 

Profile Milling Saves Forging Die 
Costs. Alex Maxroczy. This is an 
account of a process developed in the 
machine shop of the Columbus plant 
of the Curtiss-Wright Corporation for 
providing several aircraft wing hinges 
of new design, for experimental testing. 
The production of forging dies for this 
job would have cost approximately 
$75,000, and an effort was made to save 
this expense by producing the required 
trial pieces entirely by machining. 
A description is given of the solution of 
this problem, with information about 
the special tools and equipment used. 

he numerous illustrations show pro- 
gressive steps in the process. Machin- 
ery, September, 1944, pages 184, 185, 
8 illus. 

Flange Rolling Improves Quality, 
Speeds Output. A description of how 
the Curtiss-Wright Corporation fab- 
ricates flanged bushings by means of a 


flange-rolling machine employing back- 
ing and forming rolls and a heating unit. 
In addition to effecting a timesaving of 
approximately 2 min. per unit, this 
machine is said to produce bushings 
that are superior in construction to 
welded or riveted types because of the 
fact that the flange is part of the body 
metal. It was designed by two em- 
ployees of the company. 

In the flange-rolling method the 
metal is heated until it. has at- 
tained a plastic state, and a series of 
press operations follows. During the 
process the metal is rotated so that it is 
worked uniformly and is supported by 
backing rolls that control the flange for- 
mation. A series of forming rolls com- 
pletes the steps so that the metal may 
be shaped into any desired contours. 
Photographs depict the sequence of 
operations and illustrate details of the 
equipment. Aviation, September, 1944, 
pages 146, 147, 249, 5 illus. 


Machining of Light Alloys with Dia- 
mond Tools. The advantages of 
diamonds as a cutting material are 
summarized. The use of diamond 
tools is discussed with particular 
reference to the machining of alu- 
minum-alloy pistons. Sections of the 
article deal with cutting angles for 
turning tools, economical cutting speeds, 
the rate of feed and the depth of the cut, 
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and the cutting foree. The boring of 
piston-pin holes is considered. Light 
Metals, September, 1944, pages 430- 
436, 18 illus. 

Induction Heating in Airframe 
Manufacture. Gilbert C. Close. This 
article details methods, advantages, 
and applications of high-frequency 
induction heating in air-frame produc- 
tion. It explains the theory of the 
induction-heating process and de- 
scribes the three types of induction- 
heating units commonly used: the 
motor-generator, quenched spark-gap, 
and electronic tube. Power output, 
frequency range, and applications of 
each type are listed. 

Among the advantages claimed for 
high-frequency induction methods of 
heating metal are: The quality of the 
work produced is very high; the unit 
may be adapted to any number of dif- 
ferent functions with slight modifica- 
tions, thereby reducing tooling cost; 
the induction heaters may be con- 
veniently located to minimize factory 
routing of parts; several different kinds 
of production processes can be performed 
on the same machine; and either light 
or heavy alloys may. be processed. 
Procedures that are discussed are con- 
nected with the following applications: 
heating of spar caps prior to hot form- 
ing; surface hardening of gears, shafts, 
bushings, and other wearing parts; 
brazing; continuous-strip and edge 
hardening; localized hardening; and 
melting of metals. Western Flying, 
September, 1944, pages 44, 45, 90, 92, 
7 illus. 

Tubes with Reduced Ends for 
Light Tubular Structures. Arthur 
Z. Bendar. Methods of reducing the 
diameter of round tube ends that per- 
mit more efficient applications of tub- 


The 17-ton main center wing section of a Boeing B-29 Superfortress is lowered to join 
the fuselage bomb bay section at the Wichita, Kan., Division plant of Boeing Airplane 


Company. 
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How to put the Fuse’ in Fuselage! 


WV here wood meets wood in modern 
aircraft, Weldwood Glue makes a 
strong, permanent joint. 


Joining wood with this modern bond- 
ing agent is like “cold fusing” . . . be- 
cause W eldwood Glue is stronger than 
the wood it joins. 


Cold-mixing . . . cold-spreading . . . 
cold-setting . . . Weldwood Glue is 
fast and easy to use. It dries so fast that 
glued assemblies can be light-worked 
a few hours after clamping. Sets in 
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“Makes the give line 
the SAFETY lire’ 


UNITED STATES 
PLYWOOD CORPORATION 
Weldwood Glue Dept. 155 
55 West 44th Srreet 
New York 18, N. Y. 


Name— 


Please send literature, sample and  Address- 


prices on Weldwood Glue. 


‘WATERPROOF GLUE 


My Regular Source of Supply i 


a permanent bond in seven days. 


Weldwood Glue is waterproof, bac- 
teria- and rot-proof ...a “must” in 
glue for aircraft. It has high fatigue 


resistance to vibration. 


These qualities help Weldwood Glue 
to meet and surpass requirements for 
glue in today’s combat aircraft and 
tomorrow's peacetime planes. 


There's place in your plant for Weld- 
wood Glue. Send the coupon below 
for full information and a free sample. 


----WELDW OOD.. 
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ing to aircraft structural subassem. 
blies are described. Illustrations sho 
proper design. Common reducing 
and swaging methods are compared, 
and a table shows dimensional tolen 
ances for reduced tube ends. Prodyg 
Engineering, September, 1944, pages 
635-637, 5 illus. 


De Soto Builds B-29 Components, 
Franklin M. Reck. Methods by 
which the De Soto Division of the 
Chrysler Corporation fabricates part 
for the Superfortress are reviewed, 
Described procedures are those com 
nected with the manufacture and ag 
sembly of the B-29’s pressurized noge 
section, leading edges, and engine cow 
ling. Attention is called particularly 
to the work of the Wiring Department, 
the Quick Change Department (an om 
ganization for facilitating the insti 
tution of modifications in the produe 
tion line), and the Rework Department, 
The review stresses the fact that De 
Soto follows automotive principles ag 
far as possible in all its aircraft con 
tracts. Aero Digest, September 1, 1944, 
pages 80, 81, 128, 4 illus. 


Designing of Castings and Forgings, 
Part IV. James E. Thompson. The 
fourth part of a continued article 
about castings and forgings deals with 
drafting practice. Careful prepara- 
tion of drawings is urged for all cases, 
not only because costs can thereby be 
reduced but to save actual material 
and man-hours wasted in correcting 
errors. It is noted that in the past 
separate sets of drawings have been 
made for machining certain kinds of 
forgings where it is the custom to manu- 
facture a limited number of ‘‘pseudo- 
forgings”’ from bar or billet stock for use 
in the first few airplanes of a new de- 
sign to avoid delays while awaiting de- 
livery of regular forgings. The writer 
states that it is better practice to main- 
tain the same standards for the pseudo- 
forgings and use the same drawing 
numbers, because there is no functional 
difference in the actual parts. The 
same drawings should also be used to 
facilitate the keeping of records in 


many different departments of the 
plant. It is recommended that pro- This sir 
posed designs of cast or forged parts that M 
be submitted to the vendor or subcon- ing me 
tractor who is to produce them so that ated 
advantage can be taken of practical ex- 0.004 
perience in production and so that clear , 
understanding may be obtained before are v¢ 
the design is established. ductili 
For simple sand or permanent-mold prope 
castings a single drawing can be used possi 


for both the rough and machined part. Wh 
Suggestions are offered for making a 


combination drawing to show the metal 


dimensions for preparation of the pat- lium v 
tern and for all machining operations parer 
Involved dimensioning for large and — 
complex castings frequently causes con- grec 
fusion, so separate drawings are ad- “ 
vised, for which detailed instructions are wv : 
given. It is emphasized that drawings tions 
should show not only how to draw the One 
part but how to make it. For die and axes 
pressure-mold castings, the same general ane 


drafting practices are followed except 
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The 


This simple operation is the final proof 
that Machlett has succeeded in produc- 
ing malleable beryllium, for here that 
metal is being rolled into sheets from 
0.004 to 0.020 inch thick, sheets that 
are vacuum-tight, and have adequate 
ductility at high temperatures. Such 
properties were once considered im- 
possible to realize. 

Why was it important to produce the 
metal in this rare form? Because beryl- 
lium was known to be remarkably trans- 
parent to X-rays, and if it could be used 
as a window in the tube envelope, a 
great improvement would be made in 
tubes for several important applica- 
tions — particularly X-ray diffraction. 
One such application is determining the 
axes of quartz crystals (important in 
war radio); there are manifold similar 
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The 
impossible 
Is 
done 
here 


vital technical uses in metallographic 
investigations. 

So Machlett did the impossible — 
beryllium was made malleable. Details 
are to be found in a scientific paper, 
copies of which will be sent to you 
on request. 

Such an achievement is typical of 
the Machlett determination to over- 
come even the greatest obstacles to the 
production of the most effective and de- 
sirable types of vacuum tubes, whether 
they be X-ray tubes for medical, dental, 
industrial or scientific purposes, or are 
radio tubes for communications or in- 
duction heating. The technique that pro- 
duces “impossible” malleable beryllium 
makes possible the tube illustrated 
above... Machlett Laboratories, Inc., 
Springdale, Connecticut. 


Machlett Diffraction Tube with beryllium window. 
Used in analyzing quartz crystals for war and 
other radio purposes, and in metallography. 
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TYPES 352 AND 665 
GENERATOR CUTOUTS 


yy AT LEAST 
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Eclipse-Pioneer Division 
Teterboro, N. J. ¢ Los Angeles 36, Calif. 
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TO 


DESIGN CHECK CHART FOR ECLIPSE 


APPLICATION: 


} Eclipse Reverse Current Cutouts are designed to prevent 
the reverse flow of current to generators in aircraft power 
systems utilizing batteries and generators as a power source. 


} Properly installed in the Aircraft Power Supply System, 
they provide a compact, lightweight means of automatically 
disconnecting generators from electrical systems when gen- 
erator voltage drops below system voltage. 


PERFORMANCE: 


+ Eclipse Reverse Current Cutouts automatically open on 
reverse flow of current* from battery to generator when gen- 
erator output voltage drops below system voltage. They also 
operate as generator automatic main switches. 


REVERSE CURRENT CUTOUTS 


*Opening 
Reverse Weight 
Current- Lbs, 
Amperes 


Eclipse Current- Volts Setting 
Type Amperes D.C. Volts Width Length Height 


350 15 2'%e 2% 
352 15 or. J 3% 3% 2% 
688 30 2% 
665 30 3% 3% 2% 


DESIGN FEATURES: 

} Changes in Cutout temperature have minimum effect on 
operation. 

+ Operate satisfactorily in any mounting position when 
Adjusted in that position. 

» Armature leads on Types 352 and 665 are shielded to 
prevent change in Cutout setting through handling. 

} ~~ Silver alloy contacts have long life and low voltage drop. 


$ Adjustment knob is conveniently accessible and auto- 
matically locked. 


Lightweight and compact. 


Dimensions—Inches 
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ON THE FLYING FORTRESS 
AND THE LIBERATOR: 


4 Weight-saving 


magnesium landing wheels 


The landing wheels of a four-engine bomber are actually 
in use only a small percentage of the aircraft's total flying 
hours. But during those few crucial seconds when tons of 
speeding weight first touch the runway, those wheels go to 
work, and they must do their work dependably and well. 
In the air, when the same wheels become mere lazy 
weight, extreme lightness is a matter of critical importance. 


Because magnesium is the lightest of all structural metals 
and because it is strong and durable, the main landing 
wheels of the Boeing B-17 Flying Fortress and the Con- 
solidated B-24 Liberator logically are constructed of Dow- 


. Hayes Industries, Inc., of Jackson, 
metal Magnesium Alloy. So are many other parts of these Michigan, one of the country’s largest 
highly efficient aircraft. 


manufacturers of aircraft wheels, uses 
Dowmetal in this sand-cast 56-inch 
landing wheel for heavy bombers. 


Magnesium merits consideration in any industrial project where metal is put 
in motion—in rail and highway transportation as well as in the air—in the 
moving parts of machinery—in portable, hand- and power-operated tools and 
equipment. As America’s pioneer in the development of magnesium, and as 
its major producer, Dow also maintains research and production facilities for 
converting this key metal into permanent mold, sand, and die castings; 


extrusions; forgings; sheet, plate and strip; and fabricated assemblies. Inquiries 
will receive prompt attention. 


DOWMETAL 


"Erg, °F morion 


MAGNESIUM DIVISION « THE DOW CHEMICAL COMPANY 
MIDLAND, MICHIGAN 


New York + Boston Philadelphia + Washington 


Cleveland «+ Detroit 


Chicago + Lovis Houston 


Son Francisco + Los Angeles + Seattle 
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that: (1) allowable draft must be speci- 
fied; (2) consistent corner and fillet 
radii must be employed; (3) legend 
and part number locations must be 
earefully chosen; (4) machining allow- 
ance must be provided; (5) ejector pin 
marks must be allowed for; and (6) 
tolerances must be carefully selected 
and wisely applied. 

It is noted that drawings for forgings 
require special care to avoid delays and 
expense caused by changes. Separate 
drawings are recommended for the 
rough forging and for the machined 
forging, because the greater drafting 
time is more than offset by the saving 
resulting from the elimination of errors 
and wasted materials and labor. The 
seven fundamental considerations for 
preparing a forging drawing are outlined 
and explained. Western Flying, Sep- 
tember, 1944, pages 64, 66, 68, 70, 7 
illus. 


Using Negative Rake Tools in Air- 
craft-Parts Production. J. Q. Holmes. 
The machining of the chrome-molyb- 
denum and_ chrome-nickel-molyb- 
denum steels used by the Eastern 
Aircraft Division of General Motors 
in manufacture of parts for folding- 
wing fighter planes is discussed. An 
investigation of negative-rake cutting 
conducted in 1942, which disclosed the 
possibilities of this method and the 
high cutting speeds that could be used, 
is outlined. How the new process was 
put into operation at the plant is 
described. It is stated that 30 jobs 
are now running with negative-rake 
tools. Sections of the article deal with 
milling operations, operating precau- 
tions that must be taken, the tooth load 
and number of teeth, and power re- 
quirements. Mechanical Engineering, 
September, 1944, pages 576-580, 12 
illus. 


“After Glow’? Technique for Tem- 
plate Reproduction. Richard O’Con- 
nor. An account is given of the X-ray 
afterglow technique employed by 
North American Aviation to speed the 
reproduction of master layouts for 
patterns and templates used in Mustang 
fighter production. It is explained that 
a 20-ft.-high industrial X-ray unit, 
which reproduces 5 by 12 ft. steel tem- 
plates, is the core of the reproduction 
method. Used in conjunction with the 
process is an 8-ton enlarging and re- 
ducing camera for working = shrink 
plates. This camera also makes it 
possible to produce quarter-size tem- 
plates for wind-tunnel models in a few 
hours. Industrial Aviation, September, 
1944, pages 6, 66, 67, 100, 6 illus. 


Designing Rubber Press Tools. J. 
Albin. A two-part article discusses 
the construction of rubber press tools 
for the forming of sheet in the hydro- 
press. In Part I it is shown that ac- 
curate forming can be accomplished 
if consideration is given to the dual 
action of the frictional and fluid prop- 
erties of the rubber when under com- 
pression. The writer describes how an 
analysis of rubber-pad action has made 
it possible to establish design standards, 
and to develop unusual form blocks and 
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Finish milling the reverse side of a wing hinge at the Columbus plant of the Curtiss- 


Wright Corporation. 


other rubber press tools. The elimina- 
tion of hand finishing is illustrated by 
novel usés of dams, undercuts, punches, 
and other tool elements. 

Part II describes applications of 
rubber press tools for forming concave, 
convex, and reverse flanges, joggles, and 
some new difficult shapes. Particu- 
lars are given about certain drawing 
operations on sheet aluminum’ pre- 
viously considered beyond the capac- 
ity of the hydropress, The data 
presented are from the Eastern Aircraft 
Division of the General Motors Corpor- 
ation. The Iron Age, September 14, 
1944, pages 50-57, 19 illus.; September 
21, 1944, pages 59-66, 23 illus.; ‘The 
Use of Rubber in Conjunction with 
Press Tools,’ Machinery, September, 
1944, pages 172-176, 10 illus. 

Magnetic Indicator Speeds Rivet 
“Cleanup” Job. This is an article on 
a device for locating defective rivets 
during the fabrication of an aircraft 
assembly or subassembly. Developed 
by the Curtiss-Wright Corporation, 
the device consists of a magnetized 
rod and indicator. Aero Digest, 
September 1, 1944, page 104, 3 illus. 

The Production of Aircraft Stamp- 
ings. J. A. Oates. The second of two 
articles reviewing the manufacturing 
methods and laboratory control tech- 
niques of High Duty Alloys, Ltd., in 
their production of stampings for the 
aircraft industry. In this concluding 
article the layout of a typical High 
Duty Alloys factory, its furnace design, 
and. its equipment are described in 
detail. Features of the company’s pro- 
duction methods are also particularized 
in an account of how crankcase sec- 
tions are manufactured for a radial 
engine. Aircraft Production, Septem- 
ber, 1944, pages 413-424, 28 illus. 

Reynolds Aluminum Fabrication. 
Joseph Geschelin. This article deals 


This method was chosen instead of forging dies to provide wing 
hinges of new design for experimental testing. 


particularly with the production of 
finished aluminum in a plant of the 
Reynolds Metals Company. It is a 
fully integrated plant, stated to be the 
only plant in this country carrying out 
the complete process of refining the 
bauxite; the making of aluminum 
sheet, bars, rods, and extruded shapes; 
and the conversion of these into finished 
parts ready for assembly into air 
frames. Various production operations 
and equipment are illustrated. Auto- 
motwe and Aviation Industries, Septem- 
ber 15, 1944, pages 38-40, 82, 84, 86, 
7 illus. 

The Secret of the Stinger’s Wing. 
Chester 8S. Ricker. A series of photo- 
graphs with explanatory captions 
depicts the equipment and manufac- 
turing techniques used in the produc- 
tion of the Mosquito wing. The 
fixtures, machinery, and procedures 
surveyed are those of the Massey- 
Harris Company, Ltd. Wings, Oc- 
tober, 1944, pages 1238-1244, 26 illus. 


Statistical Quality Control. Ver- 
non R. Grom and Martin A. Brum- 
baugh. Techniques established by the 
Curtiss-Wright Corporation in its ap- 
proach to the problems of statistical 
quality control are outlined. After 
defining what statistical quality con- 
trol is, the writers record the organi- 
zational setup of the Curtiss-Wright 
quality-control program. Brief details 
are given on the functions of the 
Statistical Quality Control, the Ma- 
terials Review, and the Corrective 
Action sections. These are followed by 
more complete descriptions of the com- 
pany’s inspection and control-chart 
procedures at three levels of operation: 
receiving, fabrication, and assembly. 
In describing how methods of quality 
control analysis are applied to specific 
problems, the writers give particular 
attention to the means that are em- 
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ployed for reducing faults that occur 
in assembly operations. Aero Digest, 
September 15, 1944, pages 110-112, 
136, 138, 143, 6 illus. 


Methods of Using Dowel-Pins in 
Precision Tool Design. Eugene EF. 
James. The importance of using cor- 
rect dowling methods in die making, 
where tolerances often are specified 
in thousandths of an inch, is empha- 
sized. The writer discusses toolroom 
dowling practice and describes how 
dowel pins are designated. Informa- 
tion is given about applications of 
semiblind and blind dowel pins, and 
the number of dowel pins required. 
Machinery, September, 1944, pages 
186-188, 11 illus. 


Propellers 


Airscrews as Landing Brakes. A. 
Von der Muehll. This article, which 
is a translation from Flugwehr und 
Technik, reviews the braking results 
obtained with a single-engined fighter 
equipped with a V. P. Escher Wyss land- 
ing-brake propeller. Figures quoted 
reveal that the ground run, with wheel 
brakes alone, amounted to 61 per cent 
of that without braking of any descrip- 
tion. By means of the propeller brake 
alone, this distance was reduced to 28 
per cent of the original value. 

It is noted that these figures show that 
propeller braking made it possible to 
reduce the landing distance to less 
than one-third of that required for a 
normal landing with energetic use of the 
wheel brakes. The technical assump- 
tions for this method of braking, as well 
as its possible effect on the development 
of modern aircraft, are discussed in sec- 
tions dealing with aerodynamic braking 
with a propeller, the propeller as a div- 
ing brake, the propeller as a landing 
brake, the speed of adjustment arid 
power required, and landing brake 
operations with the Escher Wyss vari- 
able-pitch propeller. Aircraft Engi- 
neering, August, 1944, pages 216-218, 
4 illus. 


Radio 


Correct Procedures for Aircraft 
Antenna Installations. This is a 
summary of the most important 
things to remember in connection with 
antenna layouts and installation in 
nonmilitary aircraft of the single- 
engined type. The proper procedures 
are illustrated in ‘‘do-and-don’t”’ 
charts. Aviation Maintenance, Sep- 
oa 1944, pages 74-86, 134, 137, 
7 illus. 


Reaction Propulsion 


Improved JP Systems Under Way; 
Gas Turbines to Open New Power. 
A brief article states that United 
States research on jet propulsion has 
been stepped up to the point where 
several systems are under develop- 
ment. Indications are that the Bell 
P-59A already has been superseded 
in speed and performance by at least 
one plane. It is believed that the 
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P-59A will now be used mainly for 
training purposes. 

The trend in engineering opinions 
regarding the gas turbine is discussed, 
and the problem of finding suitable 
materials for gas turbines and jet pro- 
pulsion units is considered. Advan- 
tages claimed for the gas turbine are 
listed. In comparing the reciprocat- 
ing gasoline engine with the gas turbine, 
it is noted that in the latter the com- 
pression and expansion processes are 
not performed in the same chamber. 
As a result, the expansion ratio is not 
limited by the compression ratio, and 
expansion may be carried out to atmos- 
pheric pressure. Thus, in the perfect 
turbine the full energies of the combus- 
tion mixture could be utilized for work. 
Aviation News, September 11, 1944, 
pages 11, 12, 2 illus. 


Resonance Reaction Drives as Used 
in Flying Robot Bombs. Max M. 
Munk. As indicated by recent news 
releases, the writer reports that flying 
bombs are driven by resonance-reac- 
tion engines instead of genuine rocket 
engines. He explains the principle of 
resonance-reaction and its application 
to rocket bombs. Demonstrating the 
limitations of the regular rocket engine 
for the flying bomb, he analyzes the 
advantages of using the resonance-reac- 
tion drive which, supplied with the 
necessary gasoline, does not require 
stored oxygen but takes the combus- 
tion air from the atmosphere. The 
lesser efficiency of the resonance-reac- 
tion engine as compared with the effi- 
ciency of conventional engines is also 
investigated. 

The technical difficulties encoun- 
tered in developing a suitable propul- 
sion system for the flying bomb is ad- 
vanced as the reason why the Germans 
have waited until the last stages of the 
war to launch this new weapon. It is 
believed that the obtaining of greater 
range for the flying bomb is dependent 
upon the improvement of the resonance 
engine and, because of the natural bar- 
riers to that attainment, the bombing 
of New York from European bases is 
still a remote danger. Aero Dhigest, 
September 1, 1944, pages 54, 55, 130, 4 
illus. 


Gas Turbine Plant May Bring 
Radical Changes in Plane Design. 
Various applications of gas-turbine 
plants to aircraft which may be ex- 
pected to be tried before long are dis- 
cussed. Consideration is given to the 
case of large, multiengined aircraft 
where a central gas-generation plant 
could supply a number of turbines, 
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each driving propellers. It is stated 
that combustion gases from a genera- 
tor located in the fuselage could be 
ducted to compact turbines ‘‘buried”’ 
in the wings. 

The advantage that would be ob- 
tained with such an arrangement are 
outlined. Open thermal cycle turbine 
plants for both shaft drive and jet 
propulsion are discussed. Considera- 
tion is given to air-compressor drive. 
It is noted that gas turbines for jet 
engines and those designed for propeller- 
shaft drive are inherently dissimilar. 
In the former, the turbine’s sole func- 
tion is to drive the compressor, and it 
should absorb the least possible energy 
from the exhaust gases to do it. In the 
propeller arrangement, the turbine’s 
main function is to deliver mechanical 
power to the shaft and the least possible 
energy should be given up to drive the 
air compressor. It is suggested that 
a four-engined aircraft might be pro- 
vided with two turbine-propeller plants 
and two jet plants so that each type 
could be used at the altitude where it 
would provide most efficient propul- 
sion. Aviation News, October 2, 1944, 
page 14. 


Reconversion 


Reconversion. Donald Douglas. 
An outline is given by the President 
of Douglas Aircraft Company, Inc., 
of a plan for converting the aviation 
industry to normal peacetime produc- 
tion. It is stated that industry alone 
cannot play the deciding role in recon- 
version., First, the Government must 
guide, shape, and approve a master 
blueprint from which a sound and con- 
structive postwar program can be built. 
Then industry must suggest ways for ° 
developing the program. Stressing his 
company’s willingness to serve the na- 
tion in wartime without regard to 
profit, the writer notes the obligation of 
Government authority to-aid in orderly 
restoration to normal conditions after 
the war, with removal of restrictions. 
He suggests gradual termination of con- 
tracts and employment readjustments 
and then outlines his hopes and plans 
for peacetime business. Air Trails, 
November, 1944, pages 23, 96-99, 1 
illus. 


Stress Analysis 


Efficiency of Lateral Stiffeners in 
Panels. Adam Zahorski. This article 
discusses the “grid” analysis of flat 
panels reinforced by longitudinal and 
lateral stiffeners and subjected to the 
longitudinal compressive forces. Dia- 
grams for the design of lateral stiffen- 
ers in various combinations are in- 
cluded. Journal of the Aeronautical 
Sciences, October, 1944, pages 299- 
306, 19 illus. 

An Iterative Method for Determin- 
ing Dynamic Deflections and Fre- 
quencies. N. A. Boukidis and R. J. 
Ruggiero. A solution to the problem 
of finding the natural modes and fre- 
quencies of vibration of a linear elastic 
system is given. Particular emphasis 
is placed on the determination of the 
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higher modes of oscillation—i.e., modes 
other than the fundamental. It is 
found that the quantities needed to 
obtain the higher modes are available 
after the fundamental frequency and 
mode of vibration have been deter- 
mined. This results in a saving of 
considerable labor. 

The theory is developed in some de- 
tail after which it is applied to the cal- 
culation of the bending oscillations of 
the wing of a twin-engined monoplane. 
The necessary steps in such a procedure 
are summarized in a form adapted to 
numerical computation. This makes 
the process largely independent of 
reference to the theory previously de- 
veloped. Journal of the Aeronautical 
Sciences, October, 1944, pages 319-328, 
3 illus. 


Stress Analysis of Open Cylindrical 
Membranes. Leon Beskin. It is 
known that axial stresses in open cyl- 
indrical Membranes are not com- 
pletely defined by the axial load and 
the bending moments in two directions 
and that supplementary stresses may 
exist, which are generally ascribed to 
torque. 

Those stresses, in the case of con- 
ventional approximations, can gener- 
ally be neglected for closed membranes. 
They cannot be neglected for open 
membranes since they are necessary to 
insure the local equilibrium under 
general loading. As those stresses may 
exist even when no torque is applied, 
in the same manner as stresses due to 
bending exist in pure bending (without 
shear), a method of determination of 
the distribution of axial stresses which 
would generalize the formula for pure 
bending is developed. Those axial 
stresses can be combined by addition 
(superposition) with the stresses due to 
axial load and bending. 

In order to obtain this result a new 
mechanical concept must intro- 
duced. This concept is called a bi- 
couple and it has the same relationship 
with the warping curvature as a couple 
has with the conventional curvature. 

Under nonuniform warping without 
bending or axial load, the axial stresses 
constitute a bicouple. In the case of 
uniform warping curvature the distri- 
bution of axial stresses is completely 
defined by the value of the bimoment. 

In the case of symmetrical profiles, 
the analogy with bending can easily be 
developed by introducing a “conjugate 
beam” placed in the plane of sym- 
metry, the center of gravity of which is 
the shear center of the given section, 
and the moment of inertia of which is 
equal to J). For unsymmetrical pro- 
files, a conjugate ‘beam can also be 
Introduced, but its location has no 
definite relationship with the given 
section and it has a less important 
physical significance than in the case 
of symmetrical profiles. 

The concept of the bicouple and the 
relations which are its consequences are 
“true” in the sense of the theory of 
elasticity provided the membrane has 
no thickness and deflections are in- 
finitely small. The extension of the 
theory to the condition of a membrane 
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under applied end torque is similar 
to the extension of pure bending dis- 
tribution to cantilevers under applied 
transversal end load. A uniform warp- 
ing curvature due to constant shear 
distribution does not affect the distri- 
bution of axial stresses. Those stresses 
still constitute a bicouple but, as they 
are proportional to the distance to the 
end section, the bicouple is proportional 
to the product of the torque by the dis- 
tance to the end section, and the defi- 
nition of a bicouple is such that the 
two quantities are equal. This product 
is called the bimoment of the torque 
in respect to the section and in any 
section the bicouple of the axial loads is 
equal to the bimoment of the torque. 

The relationship between bimoment 
and torque can be conventionally ex- 
tended to any loading condition, the 
torque being the opposite of the deriva» 
tive of the bimoment taken along 
the axis of the membrane, but for an 
arbitrary loading the relation between 
distribution of stress and bicouple is 
not absolutely correct; however, it can 
be applied in the same manner as the 
formula for pure bending is applied for 
any load distribution in conventional 
stress analysis. Journal of the Aero- 
nautical Sciences, October, 1944, pages 
343-355, 11 illus. 


Flexural Strength in the Plastic 
Range of Rectangular Magnesium Ex- 
trusions. F. A. Rappleyea and E. J. 
Eastman. A problem exists in the use 
of magnesium alloys in aircraft of 
determining the resisting moment in 
bending. Special methods and theories 
have to be used in order to predict these 
values because of the lower yield 
strength of wrought magnesium alloys 
in compression as compared to tension. 
The standard classic formula is not ap- 
plicable, and some other formula is 
necessary. Experimental tests were 
made which agreed fairly well with a 
theoretical formula. The tests were 
made on various magnesium alloys of 
several different sizes. The deviations 
of experimental results from theory were 
not excessive. Journal of the Aero- 
tical Sciences, October, 1944, pages 
373-377, 8 illus. 

Corrections for Lengths of Columns 
Tested Between Knife Edges. Wil- 
liam R. Osgood. When a column 
tested between knife edges is sup- 
ported on carriers between the knife 
edges and the ends of the column, the 
length of the column is taken as the 
distance between knife edges. When 
this is done, only a small error is intro- 
duced if the column specimen is long 
relative to the distance between knife 
edges, but the error may amount to 
several per cent for short columns. 
There are two practical ways of avoiding 
this error in tests made under eccentri- 
cally applied loads when it is desired 
to obtain column curves corresponding 
to a series of constant eccentricities. 
These methods of making corrections are 
discussed. Journal of the Aeronau- 
tical Sciences, October, 1944, pages 378- 
380, 3 illus. 

Buckling Loads of Beams or Plates 
on Continuous Supports. Hdward 
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Saibel. A method is developed for 
finding the buckling loads of beams or 
plates over continuous rigid or elastic 
supports. These loads are found as 
the roots of characteristic equations that 
are developed in terms of the known 
characteristic modes of buckling and 
corresponding characteristic buckling 
loads of the beam or plate without the 
rigid or elastic supports. The method 
is an application of the direct method 
of the Calculus of Variations and con- 
sists of minimizing the potential energy 
of the system subject to the constraints 
that are the inner supports, rigid or 
elastic. 

The object of this paper is to de- 
velop a method whereby the buckling 
loads of beams or plates, having simply 
supported, fixed, or free boundaries, 
and subject to inner constraints in the 
form of intermediate rigid or elastic 
supports, may readily be calculated. 
These buckling loads are the roots of 
the characteristic equations that arise 
from the condition that the potential 
energy of the system shall be a mini- 
mum subject to the constraints. By 
developing the buckled shape of the 
system as a Generalized Fourier Series 
in terms of the characteristic (or eigen) 
functions of the unrestrained system, 
in many cases known or easily found, 
it is possible to express the potential 
energy in a simple and compact form 
from which there is no difficulty in de- 
riving the characteristic equation. Few 
terms of these equations need be used 
to obtain reasonably accurate results 
in most problems. The beam has been 
previously solved, but the present treat- 
ment will be found to have advantages 
in some cases over the existing method. 
This is particularly evident if the beam 
is uniform. In the case of the plate 
results believed to be new are found. 
Journal of the Aeronautical Sciences, 
October, 1944, pages 399-403. 


Solution by Relaxation Methods of 
Plane Potential Problems with Mixed 
Boundary Conditions. L. Fox. In 
this paper the writer obtains solutions of 
Laplace’s equation with boundary con- 
dition involving either the normal 
gradient only or both the boundary 
value and the normal gradient. It is 
explained that the need for a technique 
for problems of this kind has arisen in 
recent developments of the relaxation 
method. Two problems are solved, 
both having a known analytical solu- 
tion, and good results are obtained in 
each case. The method used is inde- 
pendent of the analogy of tensioned 
nets and can be applied without modi- 
fication to problems for which analogies 
may be difficult to use. Quarterly of 
Applied Mathematics, October, 1944, 
pages 251-257, 9 illus. 


Rigidity of Wing and Tail Surfaces. 
J. L. Beilschmidt. An article written 
for students and not intended to con- 
tribute anything new to the science of 
aeronautics. It consists in the main of 
a survey of present-day methods of 
‘alculating and measuring the wing 
and tailplane stiffness with the object 
of assessing the aerodynamic-elastic 
distortion characteristics. Aircraft 
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Engineering, Augu 
234, 19 illus. 

The True Stress-Strain Tension 
Test—Its Role in Modern Materials 
Testing. Part II. C. W. MacGregor. 
The writer reports the effects of various 
metallurgical conditions on the true 
stress-strain properties. He then de- 
scribes the use of this form of test in 
connection with the metal-forming proc- 
ess and other materials-testing prob- 
lems. 

In a summary it is stated that the 
investigation shows that the tension 
test in its more rational form, where 
true stress and strain values are re- 
corded, is quite useful in connection 
with the analysis of metal-forming proc- 
esses, in correlating the results of 
notched-beam impact tests, fatigue 
tests, notched-bar tests, and combined 
stress tests with tension values. Jour- 
nal of the Franklin Institute, September, 
1944, pages 159-176, 11 illus. 

General Solution of Two-Dimen- 
sional Problems of Elasticity. Leon 
Beskin. The solution of the general 
problem of elasticity given in this paper 
applies for a two-dimensional simply 
connected domain with an arbitrary 
boundary and given volume and bound- 
ary forces. Since the general problem 
for an indefinite plane with various 
nuclei of strain has been solved, it is 
possible to find a solution that would 
satisfy the differential equations of 
equilibrium inside the domain without 
satisfying the conditions at the bound- 
ary. Then, by superposition, it is 
possible to reduce the problem to that 
of volume forces equal to zero and 
given boundary forces. Journal of 
Applied Physics, July, 1944, pages 
562-567, 4 illus. 


st, 1944, pages 228- 


Lateral Bending of Symmetrically 
Loaded Conical Discs. K. EK. Biss- 
hopp. Comparison of the solution for 
the rotating conical dise problem with 
the corresponding one for lateral bend- 
ing shows that the basic differential 
equations involved, the expressions for 
the stress, are analogous. Previously 
described methods obtaining solu- 
tions of the former problem in terms of 
hypergeometric functions are applicable 
to the latter problem It is shown that 
the special type hypergeometric 
differential equation associated with 
the lateral bending problem has solu- 
tions that give the stress coefficients 
with less labor than in the case of the 
rotating conical dis 

Stress coefficients have been arranged 
conveniently for numerical calculation 
of conical dises, which are component 
parts of a wide variety of engineering 
structures. The head of a large poppet 
valve provides a particular example 
where the principal stress member 
can be approximated by a system of in- 
complete conical discs. In order to 
illustrate an application of the theory, 
stress coefficients for conical dises sub- 
ject to lateral bending, as well as for 
rotating conical discs, are used to esti- 
mate stress distributions in a_ steel 
valve head of a constant weight and 
various proportions. Since the co- 
efficients are obtained from solutions of 
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Photo courtesy American Cyanamid Company 


SCUTTLED DUCKS 
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right up to their surprised and sad-looking faces—a 15% to 25% lighter than many other synthetic rubbers 


Closely controlled oil swell to insure dimensional stability of parts 


Extra weight is bad for plane performance, too, affecting 
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products may cause swelling—reducing capacities of 
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leum products, Hycar is the material to use. And if you 

Fortunately Hycar can lick this problem of absorption __ need help in solving your individual problems just write 
and swell. Light to begin with, Hycar’s oil resistance our Technical Service Staff. Hycar Chemical Company, 
keeps it light and maintains dimensional stability. Akron 8, Ohio. 
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THE P47 


Flex-O-Tubes are used on fighting aircraft because they have 
been proven to be reliable. Illustrations by courtesy of the 
Republic Aviation Corporation. 


Flex-O-Tubes on the tail wheel actuating 
cylinder. 


Installing Fléx-O-Tubes on the front of the 
fire wall in the accessory section. 


Flex-O-Tubes in the brake line to each 
pedal in the cockpit, one temporarily 
disconnected. 


LAFAYETTE at 14th AVE., 
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differential equations for thin discs, the 
approximate method breaks down in 
the neighborhood of the valve stem. 
These limitations have little effect near 
the periphery, which makes it possible to 
calculate valve proportions correspond- 
ing to approximately uniform. stress 
distribution throughout the head. A 
description of the illustrative example 
at the end of the paper explains the 
method of calculation in detail. Quar- 
terly of Applied Mathematics, October, 
1944, pages 205-217, 4 illus. 


Theory of Membranes in Shape of 
Developable Surfaces. Leon Beskin. 
The theory of equilibrium developed 
in this paper is an application to de- 
velopable surfaces of the general equa- 
tions of equilibrium of membranes; 
such theory disregards local bending 
in the thickness of the membrane. 
The analysis deals with general de- 
velopables, exclusive of cones and 
cylinders. Journal of Applied Phys- 
ics, July, 1944, pages 547-561, 17 
illus. 


Superchargers 


The Rotol Cabin Supercharger. A 
brief description is given of the Rotol 
Cabin Supercharger, of which a fea- 
ture is the two spindles carrying two 
rotors that interact without actually 
touching each other or the aluminum 
casing. This provision is intended to 
solve the problem of keeping the cabin 
air free from oil contamination. The 
oil seals used in the solution of this 
problem are described, as well as 
another feature of the supercharger 
through which the air-delivery tempera- 
ture increases with the altitude, thereby 
compensating for the drop in the air 
temperature outside the cabin. The 
blower maintains air pressures corre- 
sponding to 10,000 ft. when flying at 
altitude up to 40,000 ft. The Aero- 
plane, August 4, 1944, page 127, 
1 illus. 


Testing Equipment 


Role of the Thermal Conductivity 
Cell in Aircraft Instruments. Part II. 
Michael A. Picciano. In the second 
section of an article giving the theoret- 
ical considerations governing the opera- 
tion of exhaust-gas analyzers, conduc- 
tion and convection losses are discussed. 
The differences between the two proc- 
esses are defined, convection being 
called a macroscopic phenomenon while 
conduction is microscopic. The varia- 
bles concerned with natural and forced 
convection are explained, and a simpli- 
fied expression is developed for applica- 
tion to losses in the hot-wire thermal- 
conductivity cell, as well as_prelimi- 
nary experimental determinations to 
show the accuracy of the mathematical 
computations. The writer discusses at 
length the applicability of the hot-wire 
anemometer in gas-analysis work, giv- 
ing the equations upon which its opera- 
tions are based. Aero Digest, Septem- 
rs 1944, pages 114, 115, 249, 251, 

illus. 
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The Airplane Manufacturing & Supply 
Corporation’s hydromatic propeller test 
stand for testing all types of Hamilton 
Standard hydromatic propellers. 


Tools and Equipment 


Bar Bucking Assemblies Speed 
Riveting. A description is given of a 
rivet-bucking assembly that may be 
wielded manually by a rivet bucker 
or may be set up in a jig or fixture 
frame so as to function automatically. 
It is stated that this assembly, which 
was invented by a Consolidated Vul- 
tee employee, has resulted in materi- 


A new ball-point accessory for Sheffield 
visual gauges permits the rapid production 
checking of pitch diameter on the threaded 
parts. Accuracy is said to be comparable 
for practical purposes to that of the three- 
wire method. 
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als saving, improved workmanship, 
and increased production. The Iron 
Age, September 7, 1944, pages 82, 
83, 5 illus. 

Section Forming and Bending. The 

construction, processing methods, and 
advantages of the Benfold machine 
are described. Developed by the 
‘airey Aviation Company, Ltd., this 
machine forms and bends aircraft com- 
ponents in one operation. It is cap- 
able of producing direct from the flat 
strip or blank many of the reinforcing 
parts used in stressed-skin construction, 
such as rib booms, fuselage-frame 
flanges and stiffeners, etc. When pro- 
duced by the Benfold machine, these 
parts are ready for assembly without 
further manipulation. 

The machine is described as being, 
basically, a flexible draw-bench. Nor- 
mal draw-bench techniqué is used to 
obtain the actual section form. How- 
ever, instead of being fixed rigidly, as 
in normal practice, the dies are flexibly 
mounted in order to conform to the cur- 
vature of the required bend. The con- 
trolling member in the sequence of opera- 
tions is the former bar, which not only 
constitutes the means of feeding the ma- 
terial through the dies but gives internal 
support to the section during the draw- 
ing operation and, by its set or curva- 
ture, controls the amount of bend given 
to the drawn section. Aircraft Pro- 
duction, September, 1944, pages 411, 
412, 6 illus. 

Cleaning Machines for Aviation 
Reconditioning. R. W. Mitchell. 
The writer discusses machines and 
methods used for the removal of oily 
dirt, sludge, carbonized oil, and other 
deposits from aircraft parts and as- 
semblies that are being reconditioned. 
Solvents for cleaning aircraft-engine 
pistons and other parts are described, 
and the requirements for cleaning 
machines are outlined. Aviation 
Maintenance, September, 1944, pages 
62, 130, 132, 1 illus. 


Designing Tools to Meet Labor 
Shortage. J. S. Haldeman. Tools 
and methods designed to counteract 
labor shortages are described. It is 
noted that these tools have enabled 
Lockheed Aircraft Corporation to main- 
tain its production schedules despite a 
scarcity of skilled help. Some of the 
tools described include a machine for 
the automatic beveling of engine cow- 
lings; a bend-degree dial and a plane- 
of-bend indicator for application to a 
tube bender; a special horn press de- 
signed to punch holes for fittings in 
electrical conduit boxes, and a resist- 
ance normalizing fixture which com- 
bines sizing, normalizing, and _splice- 
welding operations on an engine-mount 
ring. Others are a hand-operated 
squeezer for installing tack grommets; 
a portable squeezer with a special unit 
for punching plate-nut holes two at a 
time; a wrap forming machine espe- 
cially equipped for bar-forming opera- 
tions; and a beam-type punching and 
riveting machine redesigned to accom- 
modate large fuselage panels. Informa- 
tion is given about how these devices 
are designed, made, and used. Ma- 
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chinery, September, 1944, pages 147- 
157, 21 illus. 


Torque Wrenches. J. Joyce. The 
importance of training mechanics to 
tighten properly aircraft bolts, nuts, 
studs, and screws is emphasized. It is 
pointed out that every bolt has a de- 
finite point at which it will function to 
the best advantage. If proper tension 
is attained with every bolt in an as- 
sembly, the bolt will remain secure, will 
not vibrate loose, and will not impose 
any strain upon the component parts 
of the assembly to cause fracture, dis- 
tortion, or other failure. Improper 
tension may cause shearing of the bolt, 
stripping of the thread, or warpage, 
distortion, or fracture in component 
parts. ° Torque wrenches are discussed, 
and eight simple rules governing the 
effective use of the torque wrench are 
listed. Air Tech, October, 1944, pages 
36-38, 64, 9 illus. 


Spar-Boom Milling. The Wadkin 
LZ6, a machine used for milling the 
spar-booms of the Avro Lancaster, is 
the subject of this article. Its construc- 
tion, operation, and differences from its 
predecessor, the Wadkin LZ2, are de- 
scribed. Attention is called particu- 
larly to the adaptability of the LZ6 
for carbide cutting alloys, its speed and 
feed range, electrical equipment, hy- 
draulic-copying system, and fully auto- 
matic machining cycle. Methods of 
hydraulically clamping the fixtures and 
of removing swarf from the operating 
areas are noted. Principal dimensions 
of the miller are listed. 

A traversing-head type of machine, 
the LZ6 is said to be similar in general 
design and layout to the LZ2, the first 
of the spar-boom millers devised by the 
Wadkins company to meet the Lan- 
caster’s special requirements. How- 
ever, its spindle is driven by a 30-75- 
hp. motor in place of the 30-hp. unit 
fitted to the earlier machine, and the 
speed ranges are from 200 to 1,000 
r.p.m., or from 400 to 2,000 r.p.m., in- 
finitely variable, as compared with 
75 to 500 or 150 to 1,000 r.p.m. Feeds 
are also greatly increased, and a maxi- 
mum of 80 in. per min. can be obtained 
as against 36 in. per min. with the LZ2. 
Aircraft Production, September, 1944, 
pages 438-442? 9 illus. 


Training 


A New Approach to Flight Instruc- 
tion Technique. John H. Geisse. A 
different method of teaching flight 
students the use of aircraft controls is 
proposed. Applicable to primary flight 
instruction only and not to acrobatics, 
the suggestions are based on the follow- 
ing major considerations: (1) Primary 
flight instruction should be on the 
effects of the controls and not on the 
performance of maneuvers. (2) In- 
struction in coordination of controls in 
the sense that two controls are used to 
accomplish the same maneuver should 
be eliminated. (3) Each control should 
be assigned a specific function for which 
it is to be used irrespective of the 
maneuver being performed. (4) No 
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The new Westinghouse gun-sight lamp 
makes it possible to fire more accurately 
against aircraft diving from the direction 
of the sun to attack. The new lamp pro- 
vides light reported to be from eight to 
30 times brighter than gun-sight lamps 
now in use with the same filament wattage. 
The brilliancey of the sight lines overcomes 
the glare of the sun 


instruction should be given in the 
effect of controls on the position of the 
nose relative to the horizon. (5) 
There is one control, the misuse of 
which is primarily responsible for ac- 
cidents, the use of which is difficult to 
teach, and on which instruction should 
be concentrated. This is the elevator 
and not the rudder. (6) Possibly it is 
useless to attempt to teach some stu- 
dents proper use of the rudder in a turn 
except by reference to instruments; 
such individuals should be taught not to 
use it in turns unless they have an in- 
strument to guide them. 

In discussing the recommended tech- 
nique the writer suggests the use of a 
flight-path indicator actuated by a 
weather vane. This device would indi- 
cate angle of yaw and could be eali- 
brated in air speed for a given gross 
weight, with its scale marked to show 
angle of attack for maximum glide, for 
best climb, and for most economical 
cruising. Aviation, September, 1944, 
pages 174, 175, 237-241, 2 illus. 

The Tracer Trainer. The construc- 
tion and operation of an aerial-gun- 
nery training device is described. 
This equipment is for the ground 
training of aerial gunners in the use 
of tracer ammunition for gun sighting 
in air combat t incorporates moving 
pictures of an attacking enemy airplane 
and provides simulations of the tracer 
patterns produced from a_ two-gun 
turret. Components of the trainer in- 
clude a large cabinet unit, a 16-mm. 
motion-picture projector, a mirror 
stand, a collecting screen of black 
cloth, an air compressor, and a sound 
unit. Details are given about each 
component. The Aeroplane, August 11, 
1944, page 155, 1 illus. 


Getting the “Gravel Grinder’s” 
Viewpoint. Some notes on the phase 
in a Marine Corps pilot’s training 
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when he is familiarized with the duties 
and life of a Marine in the ground 
forces. The two-weeks’ ground de- 
fense course outlined is taken as par 
of the advanced training at the Marine 
Corps Air Station, Cherry Point, N.C 
It serves to teach the pilots not oply 
the need for perfect timing and coop. 
dination between air and ground fopegs 
but also how to take care of themselygs 
in case of forced landing behind enemy 
lines. Aviation, September, 1944, page 
179, 2 illus. 


... And a Child Shall Fly Them, 
Irving Stone. An account of a flight 
education experiment conducted by 
Pennsylvania State Teachers College 
in conjunction with Aircraft Services 
Consolidated. _ The experiment pro 
vided factual data on the ability of 
high-school students, as young as l4 
years of age, to absorb flight instruction 
in addition to academic ground-schogl 
training. In an aviation course given 
to adults, as well as students of high- 
school and college age, the highest 
flight rating was attained by a boy of I4 
who also achieved good results in other 
subjects. 

It is reported how 13 students were 
enrolled in a 4-week summer-school 
aviation course, concurrent with a 
similar course for teachers. Eleven of 
these were boys and girls ranging from 
14 to 16 years of age; the other two, 
18 and 21, were college students, 
Training covered 10 hours of primary 
flight instruction in dual-control air- 
planes and 72 hours of combined ground- 
school instruction in avigation, meteor- 
ology, Civil Air Regulations, engines, 
and theory of flight. 

Final grades of each student in the 
various subjects are tabulated. In 
addition to reporting these results, the 
article discusses the conclusions that 
may be derived from them. It com- 
ments upon the education readjustments 
that are indicated by this experiment 
and also mentions the possibilities of a 
lucrative market for operators which 
may be offered by secondary school 
flight instruction. Aviation, Septen- 
ber, 1944, pages 110, 111, 279, 281, 
283, 2 illus. 


Warfare 


Flying Dutchmen of Our Day. 
Henry Baerlein. A series of notes 
about the activities of Dutch air crews 
operating from England lauds the 
ability and heroism of the Holland- 
ers. Information is ineluded about 
the training and equipment of these 
men, their varied backgrounds, meth- 
ods by which they escaped the Naais 
and made their way to England, and 
the record of their compatriots in the 
Pacific combat areas. The Aeroplane, 
August 4, 1944, pages 128, 129, 7 illus 


Weight Control 


Effects of C.G. on Speed. ll. V. 
Argabright. The writer presents the 
results of studies and carefully con- 
ducted experiments that indicate that 
the effect of center of gravity location 
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BOEING SUPERFORTRESS . . . mighty monarch of the first plane ever built that combines tremendous size and tre- 
stratosphere. Clean in flight as a silver bullet, the B-29 is the mendous carrying capacity with the speed of a fighter plane. 


PESCO ELECTRO-HYDRAULIC POWER PACKAGE. This new PESCO develop- 
ment makes possible the transmission of controlled hydraulic power wherever 
you can run a wire. A complete hydraulic system, compact, light in weight, 
it contains a reservoir, an electrically-driven pump, a pressure relief valve 
and pressure switch. Delivers pressures up to 3,000 p. s. i. Installed close 
to the hydraulic cylinder, it eliminates long runs of tubing and many operat- 
ing parts. PESCO Products Co., 11610 Euclid Avenue, Cleveland 6, Ohio 
: Naais (Division Borg-Warner). 


7 illus What's new in Hydraulics? In Aircraft Hydraulics, Fuel Pumps, + 
Write for this new book, Air Pumps, Related Accessories... 
“Pressurized Power and 
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Private Plane of Tomorrow 


XPERIENCED fy o's know thet for each foot of the four phases of flight—takeoff, 


elimb, cruise, \onding—there's an optimum propeller pitch. ..a definite angle 
et which the propeller knifes into the air with just the right size of bite. 


That's what you ge! avtomatically every foot of the way with the Aeromatic self- 
pitching propelicr. Completely automatic and self-acting, Aeromatic adjusts to the 
most advantageo: pitch during each second of flight . . . assures you minimum 


engine weer and consumption, maximum flight performance and flying 
satisfaction at each stage of fight. 


Aeromatic gives yo. ‘hose things automatically, through aerodynamic and centrif- 
ugal forces, without controls or instruments. There's no abrupt change from one 
pitch to another: Aerometic's change of pitch flows rather than “happens” . . . 
quietly exploiting the laws of aerodynamics for you, rather than bucking them. 
In use on today's military planes of 100 te 450 HP, Aeromatic will give the private 
ftyer of tomorrow maximum get up... go... flying efficiency and pleasure. Many 
of tomorrow's fiyers will specify variable-pitch propellers . .. many will insist upon 
Aeromatic, because i? gives variable-pitch performance automatically. Engineering 


and performance data are now available to manufacturers and others. Don't 
hesitate to write. 


For climbing, Aeromatic responds 
quickly .. . changes pitch automatically 
as speed increases ... gets plane to 
cruising level fast . . . on minimum fuel. 


tle, Aeromatic assumes low pitch auto- 
matically . . . gets plane off ground 
quickly, using full takeoff power. 


For cruising, Aeromatic automatically 


maintains the most advantageous pitch 
+ assures top cruising performance on 
minimum fuel consumption at any level. 


Air Controlled 


Licensed under patents of 


KOPPERS Company, Bartlett Yom 


For landing, Aeromatic adjusts pitch 
automatically for long, flat glide... 
moves to low pitch instantly for quick 
pickup if pilot overshoots field. 


The Propeller with a Brain for Tomorrow's Plane 


ene matic 


war 


Propeller 


Everel Propeller Corporation 


Hayward Division, Baltimore 3, Md: 
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on the speed and range of airplanes is 
negligible. Different explanations that 
have been advanced by advocates of 
the “optimum center of gravity” 
theory are discussed. In a summary 
of the discussion the writer states that 
a theoretical study indicates that 
small differences in speed are charge- 
able to center of gravity shift, but in 
careful flight tests of C-47, C-54, B-17, 
and B-24 airplanes no tendency toward 
an optimum center of gravity could be 
measured by any of the various test 
agencies. Weight Engineering, Fall, 
1944, pages 14, 15, 17, 6 illus. 


Weight Control in Aircraft Design 
and Production. Edward Bowyer. 
This is a general discussion by a 
British writer about the increasing 
attention that is being given to the sub- 
ject of weight control. It is stated that 
aeronautical engineers are at last be- 
coming truly weight conscious. . A 
discussion of how the movement has pro- 
gressed in the United States is in- 
cluded, and reference is made to the 
recent establishment of the Society of 
Aeronautical Weight Engineers. 

It is stated that British aircraft 
manufacturers are paying close atten- 
tion to the subject. Mention is made of 
the many conflicting design require- 
ments for aircraft which have tended to 
obscure the need for keeping the weight 
down. It is noted that it is the duty 
of the weight engineer to see that the 
basic weight of a plane, once estab- 
lished, is not exceeded. Factors that 
result in the actual weight of an air- 
plane exceeding the designed weight 
are enumerated. Methods of con- 
trolling the weight are discussed. The 
Engineer, August 19, 1944, pages 126, 
127. 


Locating Surface Actuating Points 
for Minimum Weight. B. L. Bogema. 
It is noted that efficient structural 
design requires that the actuating mech- 
anism of a control surface be located at 
a point where the structural weight of 
the surface is a minimum. The writer 
derives an expression for locating - this 
point which is applicable to any tab or 
control surface with an air load which 
is to be balanced at a single point lo- 
cated anywhere along its span. No 
attempt is made in this method to deter- 
mine the locations for multiple-point 
actuation, since the deflections of the 
surface and of the actuating mechanism 
determine the-portion of the total tor- 
sional moment which is resisted at each 
point. Weight Engineering, Fall, 1944, 
pages 38, 39, 2 illus. 


C.G.... Adjusted in Flight. This 
article describes the use of a water- 
ballast system to adjust the center 
of gravity position on large transport 
aireraft in flight tests. With this 
system, which has been used on the 
Constellation, the center of gravity 
can be shifted during test flights to 
determine the practical center of 
gravity limits for various operating 
conditions and to aid in the investiga- 
tion of the effect of various center of 
gravity movements on performance. 
Weight Engineering, Fall, 1944, pages 
6, 7, 2 illus. 
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Welding 


Welding Stainless Steel. With 
particular reference to exhaust mani- 
folds, this article is concerned with the 
gas welding of stainless steel. It 
contains advice about the influence of 
welding heat, flame adjustment, fitting 
of the joint, the composition of the weld- 
ing flux, and the accidental presence of 
zine particles in obtaining a gas- 
welded stainless-steel component that 
does not buckle or warp and in which 
no intergranular corrosion occurs. Rela- 
tive to flame conditions, it is stated 
that the flame should be as small as 
possible, supplying just sufficient heat 
to produce good fusion. The use of a 
flux of closely controlled particle size 
mixed with methanol is reported to 
have given satisfactory results. A7r- 
craft Production, September, 1944, page 
429. 


Factory Preweld Cleaning of 24-ST 
Alclad and 61-SW Aluminum Alloys 
with Hydrofluosilicic Acid Solution. 
G. W. Scott, Jr., R. V. Ingram, and 
A. A. Burr. An extensive report of 
work carried out at the Armstrong Cork 
Company with hydrofluosilicic acid as a 
preweld cleaner for 24-ST Alclad and 
61-SW aluminum alloys. The work 
extended over a period of about 6 months 
and resulted in the development of a 
procedure for the satisfactory use of a 
1.18 per cent by weight solution of 
hydrofluosilicic acid with 0.1 per cent 
by weight of a wetting agent (Nacconal 
NR) as a preweld cleaner for 24-ST 
aluminum alloy. Results are sum- 
marized in charts and tables. The 
Welding Journal, September, 1944, 
pages 443-s—453-s, 18 illus. 


Design Data for Spot Welds in 
Aluminum Alloy Sheets. James Ral- 
ston. The writer discusses welding 
principles and basic considerations gov- 
erning the design of spot-welded air- 
craft parts made of aluminum-alloy 
sheets. He also presents data referring 
to the weldability of different alu- 
minum alloys, the mechanical proper- 
ties of spot-welded joints, gauge com- 
binations, spot spacing, edge distances, 
and surface preparation. Product En- 
gineering, September, 1944, pages 608- 
611, 5 illus. 


Surface Preparation for Spot Weld- 
ing Aluminum. 8. G. Thornbury. In 
this article the writer first outlines the 
variables that affect the weld strength 
of joints and then discusses one of the 
most important of these factors— 
namely, the preparation of the alu- 
minum surface for spot welding. It is 
noted that the primary function of sur- 
face treatment prior to spot welding is 
to produce a consistent resistance value 
to the flow of electrical current, pref- 
erably a low value. Consideration is 
given to the removal of the oxide film, 
the. measuring of surface resistance, 
and etching requirements. Informa- 
tion is given about Vule-Etch, an 
etchant formulated through coopera- 
tive research conducted by Turco Prod- 
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ucts and Consolidated Vultee Aircraft 
Corporation. It is stated that Vulco- 
Etch substantially meets all aluminum 
spot-welding requirements. It is ex- 
plained that this etchant works on the 
principle of removing the aluminum 
oxide while minimizing the reaction with 
the underlying metal, thereby also 
minimizing the deposit of corrosion- 
promoting elements which may result 
from such reaction. The processing 
sequence used by Consolidated Vultee 
is described. The Iron Age, September 
28, 1944, pages 46-49, 4 illus. 


The Surface Treatment at Room 
Temperature of Aluminum Alloys for 
Spot Welding. W. F. Hess, R. A. 
Wyant, and B. L. Averbach. This is 
the third of a series of reports dealing 
with the surface treatment of aluminum 
alloys prior to spot welding. It is 
primarily devoted to investigations of 
solutions that operate at room tempera- 
ture. 

The report describes the de- 
velopment of a solution (No. 14) which 
is stated to have a number of advan- 
tages over other solutions for the sur- 
face preparation of Alclad 248-T. 
Numerous charts and tables summarize 
the information. The Welding Journal, 
September, 1944, pages 417-s—434-s, 
37 illus. 


Resistance Welding in Aircraft. 
O. A. Perry and H. D. Hager. The 
substance is given of a paper on ap- 
plications of resistance welding in air- 
craft fabrication, presented before 
the American Welding Society. The 
writers describe how Douglas Air- 
craft Company has speeded produc- 
tion by developing multiple spot 
welders for the tack assembly of stain- 
less steel ammunition boxes and 
chutes, and an index spot welder for 
landing-flap deflectors. Information 
is also given about the development of 
collet-type dies for the concentric 
alignment of tubing for flash welding. 
The Iron Age, August 17, 1944, pages 
66-71, 11 illus. 


Miscellaneous 


Roots of Frequency Equations. R. 
G. Manley. Using the “‘escalator’’ 
method of solving frequency equa- 
tions, developed by Morris and Head, 
together with the natural extension of 
a lemma by Professor Temple, 
the writer presents simple proofs of 
the following two important 
theorems: 

(1) Asystem with n degrees of vibra- 
tional freedom has n real distinct 
natural frequencies. (2) If an addi- 
tional restraint is imposed on the sys- 
tem, the (n — 1) natural frequencies 
of the resulting system separate the n- 
natural frequencies of the original 
system. It is noted that the proofs 
usually given are complicated, and 
also that the second theorem is of 
particular importance in the numeri- 
cal calculation of the  im- 
pedance properties of propellers. 
Aircraft Engineering, July, 1944, page 
203. 
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SPEEDED 
AIRCRAFT 
PRODUCTION 


To speed war production of vitally needed planes and assemblies, 
Ryan has developed many outstanding time and money-saving 
techniques. Having demonstrated in wartime its farsighted pro- 
duction methods and specialized engineering ability, Ryan looks 
forward to the peacetime challenge to its ingenuity and skill. 


THE PROBLEM 


Aircraft plants formerly 
grouped in separate 
areas, often hundreds of 
yards apart, ALL similar 
machines—punch and 
drill presses, welding 
equipment, lathes, heat 
treat furnaces, process 
tanks, etc. Ryan’s pro- 
duction engineers found 
that one particular part 
alone, an exhaust mani- 
fold outlet section, jour- 
neyed back and forth 
between these groups of 
machines nearly a mile 
before its completion. 


RELY ON RYAN TO BUILD WELL 


RYAN FLOW PRopy 


Ryan has brought the method of volume manufacture known as 
FLOW PRODUCTION to a high state of perfection. It is, at 
Ryan, the guiding policy of ALL production. 


THE SOLUTION THE ADVANTAGE 


This waste of time and 


Applying the obvious 
taxpayers’ money in 


advantage of this typical 


“backtracking” was elim- 
inated by the simple ex- 
pedient of bringing the 
machine to the part. At 
Ryan, machines were 
ruthlessly uprooted and 
shifted overnight when- 
ever a man-hour or a few 
feet of wasted motion 
could be saved. For ex- 
ample, a manifold outlet 
section, that formerly 
traveled 3,919 feet be- 
fore completion, now 
travels only 2,527 feet. 


AIRPLANES 


Ryan Aeronautical Company, San Diego—Member, Aircraft War Production Council, Inc. 
Designers and Builders of Combatant Type Airplanes and Exhaust Manitold Systems 


saving to all production 
processes results in the 
elimination of millions 
of feet of unnecessary 
handling in a year...a 
direct saving of taxpay- 
ers’ money. The benefits 
of FLOW PRODUC. 
TION at Ryan go into 
products for the military 
services and other com- 
panies and are passed on 
to all aircraft manufac- 
turers through industry 
coordinating agencies. 
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Army Air Forces 


The Air Technical Service Com- 
mand, with headquarters at Wright 
Field, Ohio, is the consolidation of the 
former Matériel Command and the Air 
Service Command. Lt. Gen. William 
§. Knudsen is Director and Major Gen. 
Bennett E. Meyers is Deputy Director. 
The Air Technical Service Command is 
responsible for the design, engineering, 
procurement, production, inspection, 
maintenance, and supply of all airplanes 
and equipment peculiar to the A.A.F. 
It is also charged with the job of re- 
adjustment of A.A.F. war contracts, 
keeping man power and facilities at work 
under the changing demands of the Air 
Forces on all fronts. To accomplish 
these missions, the Command is sub- 
divided into “Engineering and Procure- 
ment”’ (Chief, Brig. Gen. K. B. Wolfe) 
and “Maintenance and Supply” (Chief, 
Major Gen. C. McMullen). 

The three divisions under ‘‘Engineer- 
ing and Procurement” are Engineering 
Division, Procurement Division, and 
Readjustment Division. 
visions under ‘‘Maintenance and Sup- 
ply” are Personnel and Base Services 
Division, Maintenance Division, and 
Supply Division. 

The Engineering Division, of which 
the Chief is Brig. Gen. F. O. Carroll, is 
composed of the following laboratories 
and sections: Aero-Medical Laboratory, 
Chief, Lt. Col. W. R. Lovelace; Air- 
craft Laboratory, Chief, Col. P. H. 
Kemmer; Armament Laboratory, 
Chief, Col. R. E. Jarmon; Engineering 
Shops Laboratory, Chief, Lt. Col. J. W. 
Musser; Equipment Laboratory, Chief, 
Col. G. V. Holloman; Materials Labo- 
ratory, Chief, Mr. J. B. Johnson; Per- 
sonal Equipment Laboratory, Chief, 
Col. John P. Fraim; Photographic 
Laboratory, Chief, Col. H. K. Baisley; 
Power Plant Laboratory, Acting Chief, 
Col. D. J. Keirn; Propeller Laboratory, 
Chief, Lt. Col. R. L. Jordan; Technical 
Data Laboratory, Chief, Lt. Col. J. M. 
Hayward; Flight Section, Chief, Col. 
E. K. Warburton; Aircraft Radio 
Laboratory, Chief, Col. H. R. Yeager. 

Other principal divisions are as fol- 
lows: Procurement Division, Chief, 
Brig. Gen. O. R. Cook; Readjustment 
Division, Chief, Col. E. V. Rawlings; 
Maintenance Division, Chief, Col. A. 
Boyd; Supply Division, Chief, Major 
Gen. Lester T. Miller; Personnel and 
Base Service Division, Chief, Brig. Gen. 
L. V. Beau. 

Geographically, the Command _ is 
divided into six procurement districts 


The three di-. 


Government 
Publications 


so that close contact can be maintained 
with A.A.F. contractors. These dis- 
tricts, their locations and supervisors 
are: Eastern Procurement District, 67 
Broad Street, New York 4, Col. D. L. 
Hutchins; Southeastern Procurement 
District, 86 Edgewood Avenue N.E., 
Atlanta 3, Ga., Col. R. W. Propst; 
Central Procurement District, 8505 W. 
Warren Avenue, Detroit 32, Col. A. H. 
Johnson; Midcentral Procurement Dis- 
trict, 111 W. Jackson Boulevard, Chi- 


cago 4, Col. N.S. Talbott; Midwestern 
Procurement District, Municipal Air- 
port, P.O. Box 117, Wichita 1, Kan., 
Brig. Gen. Ray G. Harris; Western Pro- 
curement District, 3636 Beverly Boule- 
vard, Los Angeles 54, Brig. Gen. D. F. 
Stace. 

Each procurement district maintains 
area offices, subarea offices, and resident 
representatives in the plants of A.A.F. 
contractors. Air Technical Service Com- 
mand. 


Three views of the Bell P-59 Airacomet jet-propelled fighter. 
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Dont Handicap Important Designs 
for Lack of a SMALL Electric Switch 


3 basic contact arrangements THE G-E SWITCHETTE 
IS ONLY THIS BIG 


| 
single-circuit, normally closed re 


H 


double-circuit; one normally open 


cloned (This one is 
ACTUAL SIZE) 


And many special forms. For example: 


HEREVER you need a tiny contact mechanism in ratings up 

to 10 amperes at 24 volts d-c—an enclosed, self-contained 
unit that’s light and compact, yet can withstand thousands of 
operations—there’s a G-E Switchette to do the job. 

This tiny switch weighs only 9 grams, and is suitable for use at 
altitudes up to 50,000 feet and in ambient temperatures from 200 F 
to — 70 F. It’s corrosion-proof—meets 50-hour salt-spray tests. It’s 
vibration-resistant. The contacts will not chatter when subjected to 
mechanical frequencies of 5 to 55 cycles per second at 1/32-inch 
maximum amplitude (1/16-inch total travel), or to a linear accel- 
eration of 25 g in any direction. 

Two terminal arrangements are available—out the ends of the 
case as shown above, or out the top through the cover. This makes 
for easy mounting in any position. 
single-break, double-throw More than 200 design modifications of the G-E Switchette are 
available to provide for a wide variety of electrical and mechanical 
arrangements. 


SHIPMENT FROM STOCK 


HG Some forms are now available from warehouse stocks in sub- 
\ stantial quantities, to give you quick delivery for your important 
war jobs. 


The best investment in the world is in this country's future—Keep All the Bonds You Buy 


GENERAL @ ELECTRIC 
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These enclosed plunger-operated limit switches use standard 
Switchettes as the contact mechanism. 


SAVE TIME 


We also package” 
SWITCHETTES in many 


widely used control 


devices 


IME savers as well as space savers—these 

adaptations and combinations of G-E 
Switchettes will fit right into your designs with- 
out requiring any modification. Developed by 
our engineers for use in the electric systems we 
build for many types of aircraft, these devices 
have been well tested in service and found to 
be the compact, lightweight solutions to prob- 
lems of multicircuit control, pressure and tem- 
perature control, limit-switch applications, etc. 


If You Don’t See What You Want 


Many more control devices, including push- 
button stations, timers, and other types of limit 
switches, are built around G-E Switchettes and 
are available for your use. If you don’t see what 
you want here, ask for it. Chances are we have 
just the devices you need—if not, we may be 
able to modify existing designs to serve your 
purpose. Or, if you prefer to work Switchettes 
into your own designs, our engineers will be 
glad to help you. 

For your copy of our new catalog (GEA- 


3818B) which gives dimensions, ratings, and 
ordering directions for both standard and 
modified Switchettes, mail the coupon at the 
right or call our local office. General Electric 
Company, Schenectady 5, New York. 
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This multicircuit switch, made up of six Switch- 
ettes, controls as many as twelve circuits from a 
single location. Switches like this can be made 
up using from four to fourteen Switchettes. 


Compact selector switches like this, operated by 
cams, are available to operate as many as four- 
teen Switchettes in any desired sequence. 


A Switchette is used in this bellows-operated 
thermostat for automatic temperature control. 


A simple roller actuator fits over the Switchette 
to make this tiny limit switch. 


General Electric Company, Section B 676-150 
Schenectady 5, New York 


Please send me Bulletin GEA-3818B on Switchettes 
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—and right now is the time to learn 
all about Republic ELECTRUNITE 
Aircraft Tubing and what it can do 
for you. 


The table above, giving ELECTRU- 
NITE analyses, sizes, and gauges— 
demonstrates the wide line of top- 
quality tubing available from a sin- 
gle source of supply — Republic Steel 
and Tubes Division. (Handy pock- 
et-size cards bearing this table are 
yours for the asking.) 


The use of countless thousands of 
feet of this tubing for wartime air- 
craft construction has demonstrated 
its consistent uniformity in wall 
thickness, diameter, concentricity, 


BUY WAR BONDS AND STAMPS 
—THEN KEEP THEM 


ductility, strength, weight and 
smooth surface—and its easy work- 
ability and weldability. It has been 
proved sound in every respect both 
by performance in service and by 
FARROWTEST — the most accu- 
rate commercial method for test- 
ing tubing. 

ELECTRUNITE Tubing meets 
standards of the U. S. Army Air 
Forces; The Bureau of Aeronautics, 


*Reg US. 


AIRCRAFT 
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U. S. Navy; The Civil Aeronautics 
Administration; and the Aeronau- 
tical Material Specifications (AMS) 
of the Society of Automotive Engi- 
neers. Write us for further infor- 
mation and as many size range 
cards as you need, 


REPUBLIC STEEL CORPORATION 


STEEL AND TUBES DIVISION « CLEVELAND 8, OHIO 
Berger Manufacturing Division 

Culvert Division e Niles Stee! Products Division 

Union Drawn Steel Division e@ Truscon Steel Company 

Export Department: Chrysler Bldg., New York 17, N. Y. 
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p-59 Jet-Propelled Fighter. The 
first details about the Bell P-59 have 
been revealed by the Air Technical 
Service Command. 

In appearance the jet-propelled air- 
craft closely resembles any midwing 
fighter. The fuselage | is slender and 
slightly more extended in the nose. The 
wing is laminar flow, flat, and tapered, 
and the empennage is conventional. 
Flight power comes from two enclosed 
thermal-jet engines mounted next to the 
fuselage, one on each side, under the 
wing roots. 

Basically, the thermal-jet engine is 
simple. At the front of the engine is an 
air-intake duct. The admitted air is 
picked up by rotary compressors that 
force large quantities of air under pres- 
sure into the combustion chamber. Here 
itis mixed with the fuel—kerosene—and 
the mixture is burned, the combustion 
causing constant high pressure. The 
force of the burning gases is directed 
through a turbine where its power is 
utilized to drive the compressors. Then 
the jet itself is nozzled down for greater 
foree and emerges as a stream of gas 
driving the airplane. An outside source 
of electrical power is generally used to 
start the jet engine. 

In operation, the P-59 runs so 
smoothly that a vibrator is installed on 
the instrument panel to keep the needles 
functioning properly by eliminating 
stickiness. The plane is rated so far at 
over 400 m.p.h. and is reported to per- 
form well at high altitudes. It weighs 
more than 5 tons, has a span of 49 ft., 
and carries four 0.50-caliber machine 
guns. Air Technical Service Command. 

Government Material for Sale. 
The Property Disposal Section desires 
to obtain outlets for the disposition of 
surplus materials and equipment. The 
following announcement is published 
at the request of the Chief of the sec- 
tion: 

Raw and fabricated materials, stand- 
ard parts, motors, hardware, fabrics, 
precision tools, equipment, and other 
surplus stocks are being offered for sale 
by the Army Air Forces. 

Companies interested in such ma- 
terials and who are desirous of having 
their names placed on the active bid- 
ders’ list are invited to write to the Army 
Air Forces, Air Technical Service Com- 
mand, Midwestern Procurement Dis- 
trict, Municipal Airport, P.O. Box 117, 
Wichita, Kan., Attention: Property 
Disposal Section. 

Aircrew Selection and Classifica- 
tion. An illustrated booklet tells of 
the scientific principles upon which 
selection of A.A.F. flying personnel is 
based. Itshows how the employment of 
these principles not only has resulted 
in supplying America with the pilots, 
bombardiers, and navigators needed 
during the critical years of this war but 
also has resulted in a saving of time, 
equipment, and human life. Army 
Air Forces Training Command, Office of 
the Surgeon. 

“Sky Hook’ for Aerial Delivery. 
A container that provides accurate 
aerial delivery of emergency supplies 
has been devised and is now being tested 


Lt. Col. Verne Stewart examines the 
newly developed ‘‘Sky Hook’ after a 
recent experimental drop test conducted 
by the A.T.S.C. personal equipment 
laboratory, Wright Field, Ohio. 


by the miscellaneous equipment branch 
of the Air Technical Service Command. 
Called the “sky hook,” it is a rotary- 
wing device adapted in shape for a 
method of descent similar to a falling 
maple seed. 

Approximately 65 lbs. of food, medi- 
cines, and other emergency supplies 
may be packed in the bulbous plastic 
container, roughly 8 in. deep and 20 in. 
in diameter, which is the counterpart 
of the maple pod. The wing or blade 
of the sky hook, approximately 1 ft. 
wide and 3 ft. long, is a flat wooden frame 
covered by airplane cloth. 

Released from a plane in a flat posi- 
tion, the sky hook spirals to the earth in 
a flat spin around its own center of 
gravity at an approximate speed of 35 
ft. per sec. Drift is reported to be 
negligible and accuracy correspond- 
ingly greater. 

The sky hook’s major wartime use 
may be as an emergency supply kit for 
units isolated in combat. Postwar uses 
may include its employment as a device 
for aerial delivery of mail. Air Tech- 
nical Service Command. 


Aeronautical Board 


ANC Bulletin Wood Aircraft In- 
spection and Fabrication. This bulle- 
tin contains technical data on wood, 
modified wood, glues, and processing 
which are of direct concern to fabrica- 
tors and inspectors of wood aircraft. 
It supersedes the publications titled 
Manual for the Inspection of Aircraft 
Wood and Glue for the United States 
Navy issued in 1941 by the Navy De- 
partment Bureau of Aeronautics and 
the Wood Aircraft Fabrication Manual 
issued in 1942 by the Aeronautical 
Board. 

One section of the bulletin presents 
basic information about wood, its 
characteristics and identification, and 
the requirements for wood in specific 
aircraft parts. Another tells about 
modified wood—plywood, laminated, 
compreg, impreg, and heat-stabilized 
wood. <A third section, describing the 
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different types of aircraft glues, their 
properties, and applications, also ex- 
plains how the quality of glue is con- 
trolled. Ina fourth section, the account 
of how wood is processed and fabricated 
for aircraft begins with the seasoning 
and storage of lumber, the control of 
humidity in factories, and gluing and 
assembly operations and continues with 
a study of bag-molded plywood and 
structures, temperature measurement, 
and machining, bending, and other. 
woodworking operations. It also gives 
information about the finishing of wood 
in aircraft and the manufacture of 
propellers. Army-Navy-Civil Committee 
on Aircraft Design Criteria, ANC-19, 
December, 1943; for sale by the Super- 
intendent of Documents, Washington, 
D.C., $1.00. 

Plastics for Aircraft. In this bulle- 
tin general information is given about 
the mechanical and physical properties, 
the molding and fabrication techniques, 
and the typical applications of impor- 
tant plastics used in aircraft structures 
and parts. Acceptable to the Army Air 
Forces, Navy Bureau of Aeronautics, 
and the Civil Aeronautics Administra- 
tion, the criteria have been prepared to 
aid in the design of both military and 
commercial aircraft. A pertinent list 
of specifications and a bibliography sup- 
plement the text. Army-Navy-Civil 
Committee on Aircraft Design Criteria, 
Bulletin ANC-17, July, 1948; for sale 
by the Superintendent of Documents, 
Washington, D.C., $0.40. 


Army Service Forces 


Why and How of the Vendors Ship- 
ping Document. Instructions on how 
to use the Army Service Forces’ Ven- 
dors Shipping Document are supple- 
mented by information about the pur- 
pose of this form. As explained, this 
one document replaces all Army forms 
formerly needed for ordering from ven- 
dors’ plants, inspection, acceptance, 
shipping, shipment notification, and 
tallying-in. Expediting supplies to the 
troops, it is credited with simplifying 
handling, improving accuracy, and 
streamlining operations. Directions are 
given for domestic, overseas, and emer- 
gency shipments. Office of the Quarter- 
master General, June, 1944. 


Civil Aeronautics Administration 


Airport Design. A presentation of 
elementary considerations in the study 
of airport site selections and in the 
design, planning, and construction of 
airports. In addition to providing,basic 
information with regard to the general 
principles of airport design and con- 
struction, this ‘publication is designed 
to assist in working out the details of a 
sound program of airport development. 

It is divided into 12 chapters. The 
first deals with airport planning; the 
second, with the factors influencing air- 
port size and includes pertinent tables 
and charts; the third, with the factors 
influencing the selection of the airport 
site; and the fourth, with investigation 
of soil conditions. Chapter five is on 


‘ 

4 | 
| 
| 

| 
| 


OW Liat tue D- has Deen pub Cly announces 

it can be revealed that Pacific Gear Works and 

Western Gear Works have played a part in the 
tremendously important program of designin drainage | 
and constructing the American Super-fortress Bing chal 
Since 1941 Pacific-Western engineers chapter 
worked continuously with the Boeing Aircr,} Three © 
Co., the Air Forces Materiel Command, and othe, lighting 
contractors for the huge bomber. Gears agi Sdevott 
geared actuators of many types have been byjj 
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development of the mechanical actuator as ap- range 
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* Our testing and manufacturing facilities are like- 


wise flexible enough to quickly produce new gears and 7 
and geared equipment for aircraft requirements. 


It is not without reason we are known as 
The Gearmakers of the Aviation Industry. 


Builders of 
Aircraft Gears: Spurs, Bevels, Helicals, Herringbones, on ( 
Worms, Hypoids, Zerols and Spiral Bevels; Miniature sign: 
Gear Sets in Case, Torque Shaft Actuators, Jack Screw and 
Actuators, Drum Type Actuators, Superchargers, Indi 
Transmissions, Wind Tunnel Drives. on 
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drainage systems; chapter six, on grad- 
ing; chapter seven, on airport turf; and 
chapter eight, on airport pavement. 
Three other chapters discuss airport 
lighting, airport buildings, and airport 
maintenance. The remaining chapter 
is devoted to the subject of the master 
plan. It includes drawings of various 
types of runways, air terminals, and 
stages of airport development. Azr- 
ports Service, Ciwil Aeronautics Ad- 
ministration, Washington, D.C., April, 
1944. 

Airplane Cruising Range Character- 
istics. Flight Hngineering * Report 
No. 11 presents in considerable detail 
a method, based upon direct flight test- 
ing, of measuring over the complete 
range the relatively important factors 
influencing airplane cruising-range char- 
acteristics. By means of this process 
the optimum power-plant operating 
conditions for maximum range may be 
determined at any altitude and airplane 
weight. It illustrates by means of an 
example the application of the method 
to a typical airplane over a typical 
range of the influencing factors. It 
examines several alternative forms in 
which these characteristics may be 
made available to operating personnel. 
It considers the effect of wind upon the 
optimum air speed for maximum range, 
and it discusses briefly the effect upon 
range of three alternative methods of 
cruising control. Safety Regulation Re- 
lease No. 165, August 30, 1944. 

Development of the High-Fre- 
quency Radio Range. P. B. King 
and T, A. Kouchnerkavich. Part IT of 
a report on the development of the ultra- 
high-frequency radio ranges on towers 
discusses the factors affecting the use- 
fulness of radio ranges from a theoreti- 
cal standpoint; discusses the effect of 
reflections from the ground and from a 
counterpoise; shows the effect of height 
on distance range and continuity of 
signal; describes the apparatus used; 
and presents the data obtained at 
Indianapolis, Ind., and Van 
Nuys, Calif., during the latter part of 
1941. 

The investigation was begun using 
only vertical polarization at 63 mega- 
cycles on a 16-ft. wooden tower, first 
without a counterpoise and then with a 
30-ft. counterpoise. Tests were made 
using both vertical and horizontal di- 
pole radiators on the high tower. The 
second stage of the investigation was 
carried on at 125 megacycles using pure 
horizontal polarization. Tests were 
made on the 125-ft. steel tower with a 
counterpoise, on a 30-ft. pole without a 
counterpoise, on a 30-ft. wooden tower 
with a 30-ft. counterpoise, and then 
on a 22-ft. steel tower with a 35-ft. 
counterpoise. 

The results obtained at Indianapolis 
are representative of what may be ex- 
pected in flat country, while the results 
obtained at Van Nuys indicate what 
may be expected when an installation is 
made immediately adjacent to ex- 
tremely mountainous terrain. The Van 
Nuys work was done using an improved 
ultra-high-frequency radio-range an- 
tenna system with pure horizontal po- 
larization on a 22-ft. steel tower with a 


35-ft. counterpoise. This antenna sys- 
tem was still further improved and re- 
installed on the steel tower at Indian- 
apolis, which had been shortened from 
125 ft. to 22 ft. with the same counter- 
poise. The ultra-high-frequency range 
characteristics are contrasted to those 
of the lower frequency ranges in ex- 
tremely rugged country. 

The conclusions reached as a result of 
this investigation are that the high 
tower is impractical because of multiple 
low-angle lobes produced by reflections 
from the ground; the low tower is most 
satisfactory; and a counterpoise is es- 
sential and should be designed to limit 
the low-angle lobes to not more than 
two. With a slight increase in counter- 
poise diameter the lobes may be further 
limited. Technical Development Report 
No. 43, July, 1944. 


National Research Council 


The Report of the National Re- 
search Council for the year July 1, 
1942, to June 30, 1943, contains a re- 
view of the general activities of the or- 
ganization and detailed reports of the 
different divisions. The annual report 
of the treasurer and a summary of the 
financial operations for the year are in- 
cluded, as well as information about the 
library and the publications of the 
Council and a list of the officers and 
members. The work of several of the 
divisions will be of particular interest 
to those engaged in the various branches 
of the aeronautical sciences. Na- 
tional Research Council, Washington, 


D.C. 


Navy Department 


Gas-Turbine Patent Data. Five 
new Technical Literature Research 
publications are available from the Re- 
search and Standards Section of the 
Bureau of Ships, Navy Department, 


with regard to patents on gas- 
turbine plants. The five books are as 
follows: 


The Swiss Patents on Gas Turbine 
Plants (1926-1942). This is a bibli- 
ography listing Swiss patents on gas- 
turbine plants from 1925 to 1942. It 
includes 589 patents, ranging from the 
Swiss Patent Classification numbers 
107,278 to 219,485. The list is sup- 
plemented by indexes showing inventor, 
assignee, and patent number. A micro- 
film of complete text and plates of all 
patents cited is in the possession of the 
Bureau of Ships and may be consulted 
by authorized persons. 
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The German Patents on Gas Turbine 


Plants (1925-1942). Arranged by in- 
ventors and assignees, this bibliography 
is pertinent to German patents on gas 
turbines for the period January, 1925, 
through December, 1942. The total of 
1,106 patents listed covers patents from 
No. 408,316 to 726,320. However, 
while descriptions of the patents through 
No. 707,127 (issued June 14, 1941) were 
received at the U.S. Patent Office, in- 
formation about succeeding German 
patents was derived from the Patentblatt 
and the Auszuege, two German peri- 
odicals giving abstracts of patents and 
titles of applications. 

Additional to the bibliography is a 
German subject-classification cross in- 
dex, a patent-number index, and notes 
on early German gas-turbine patents. 
The U.S. Patent Office has a microfilm 
of complete text and plates of all the 
patents cited. 

The German Patents on Gas Turbine 
Plants (1948). This list of German 
patents on gas-turbine plants granted 
in 1943 comprises 62 titles. They were 
obtained from copies of the Auszuege 
issued by the German Patent Office 
from January 1 to October 7, 1948. 
Items are arranged by German Patent 
Office classification groups and are sup- 
plemented by two indexes, one of in- 
ventors and the other of assignees. 
Microfilms of numbers 1 to 32 are in 
the possession of the Office of Strategic 
Services. 

The United States Patents of Gas 
Turbine Plants (1925-1942). United 
States patents on gas turbines for the 
years 1925 through December, 1942, are 
listed in this report. The bibliography 
is arranged by means of a decimally 
symbolized classification, with nota- 
tions and cross references. It is 
supplemented by classification, in- 
ventor, assignee, and patent-number 
indexes. 

The Technical Literature of Gas Tur- 
bine Plants (1930 to Date). A survey 
of periodical literature, exclusive of 
patents, issued on gas-turbine plants 
from 1930 to May, 1942. By means of 
a decimally symbolized classification 
system, the report lists 350 articles. 
Annotations, cross references, and an 
index of authors are included. Tech- 
nical Literature Research of Research 
Section, Bureau of Ships. 


Port of New York Authority 


Proposed Air Routes. As a part 
of the plan for postwar commercial air 
transportation, the Port of New York 
Authority has suggested international 
air services between New York and 
various points in the South American 
countries, the West Indies, Central 
America, and Mexico. These routes are 
outlined on a map, and statistical tables 
have been prepared showing the mileage 
and time differentials on the suggested 
routes. 


War Department 


Aerial Phototopography. Methods 
by which military organizations prepare 
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WRITE FOR THIS BOOKLET— 
It May Help in Your Post War Plans 


Unionair has had an important part in the design and production 
of electrical assemblies in our great aircraft program. The lessons 
learned, the experience gained, the new methods and discoveries 
made, have been recorded in this booklet so that they may be applied 
to post war production in any industry requiring electrical assem- 
blies. This valuable booklet is yours for the asking. Write Union Air- 
craft Products Corp., Dept. AER, 245 East 23 St., NewYork, 10,N.Y. 


Electrical Assemblies — Hydraulic Fittings 
Conduit Fittings— Junction Boxes 


UNION AIRCRAFT PRODUCTS CORBemwew YORK 


, 1944 


maps from aerial photographs are te. 
viewed in thismanual. The info: Mation 
deals with the requirements for aerial 
photography, ground-established con. 
trol, and maps reproduction prepara. 
tion. Beginning with a section of 
general data, separate portions of the 
book are devoted to discussions of seria) 
photography, ground control, map pro- 
jections, characteristics of aerial photo. 
graphs, and radial-line mapping. Ther, 
are also chapters on mapping from Tr. 
Metrogon aerial photography, photo. 
maps, stereoscopic mapping, multiplex 
mapping, and special mapping methods 
A glossary, list of references, and multi. 
plex plotting and photograph data com. 
pose the three appendixes that com. 
plete the book. This manual super. 
sedes 7'M 5-240, of November, 194] 
War Department Technical Manual 
TM 5-240, May, 1944; for sale by the 
Superintendent of Documents, Wash. 
ington, D.C., $0.30. 


Meteorological Balloons. Pertinent 
information about meteorologic balloons 
is offered in this brief study. The uses 
and types of balloons are surveyed, their 
installation and operation are de 
scribed, and advice is given about meth- 
ods of balloon maintenance. A sup- 
plementary table shows the meteoro- 
logic balloons and associated equipment 
listed by the Signal Corps together with 
the functions, color, weight, and dimen- 
sions of each. War Department Tech- 
nical Manual, TM 11-2405, April 
1944; for sale by the Superintendent 
of Documents, Washington, D.C. 
$0.10. 


Pilot Balloon Tables (30-Gram), 
A means of ascertaining the horizontal 
distances traveled by a 30-Gm. balloon 
from an observation point is provided by 
the tables comprising this book. The 
distances given are for the end of each 
minyte of flight from the first minute 
through the sixtieth minute. With the 
manual superseding 7'M 11-420, these 
tables apply only to 30-Gm. balloons 
(Balloon ML-50, ML-51, ML-64, MI- 
155, and ML-156) which are inflated 
with hydrogen sufficiently to support 
the weight of Cock ML-56 in addition 
to the weight of the balloon. War 
Department Technical Manual, TM 11- 
2410, March, 1944; for sale by the 
Superintendent of Documents, Wash- 
ington, D.C., $0.30. 


Aircraft Power Plant Operation. 
One of the technical manuals pub- 
lished by the War Department, this 
is a guide to the operation and main- 
tenance of aircraft power plants. It 
supersedes War Department manual 
TM 1-408, Aircraft Engine Operation 
and Test, of December, 1941. 

The current book is divided into four 
major sections. The first, on power 
plant operation, offers advice about 
cockpit controls; engine instruments; 
operating factors and their control; 
operation limits; engine starting, warm- 
up, operation check, and engine stop- 
ping; flight operation of the engine; 
and refueling. Section two is con- 
cerned with the inspection and main- 
tenance of power plants. It outlines 
the purpose, routines, and require- 
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ments of preflight, daily, 25-hour, 50- 
hour, engine-change, and special in- 
spections. The third section discusses 
trouble recognition, analysis, and elimi- 
nation. The fourth section investi- 
gates the possible causes of common 
power-plant troubles. War Department 
Technical Manual TM 1-408, March, 
1944; for sale by the Superinten- 
dent of Documents, Washington, D.C., 
$0.30. 

Pilot Balloon Tables (100-Gram). 
Superseding 7’M 11-2411 of September, 
1943, this manual consists of a group of 
tables for determining the horizontal 
distances traveled by a 100-Gm. bal- 
loon from an observation point. The 
distances given are for the end of each 
minute of flight from the first minute 
through the sixtieth minute. Tables 
are applicable only to 100-Gm. balloons 
(Balloon ML-159, ML-160, and ML- 
161) which are inflated with hydrogen 
sufficiently to support the weight of 
Cock ML-201-A in addition to the 
weight of the balloon. War Department 
Technical Manual, TM 11-2411, April, 
1944; for sale by the Superinten- 
dent of Documents, Washington, D.C., 


$0.30. 

Catalog of the United States Armed 
Forces Institute. The second edition 
of this catalogue contains a description 
of the functions of this official Army and 
Navy school operated under the War 
Department directive. It is intended to 
provide the personnel of the armed 
forces with information about the educa- 
tional opportunities available to them 
while in the service of the nation. It 
tells about a plan whereby spare time 
can be utilized by service personnel to 
increase their value to the military 
services and to prepare for desirable 
employment upon their return to civil- 
ian life. It gives instruction about 
enrollment both in the United States and 
overseas, outlines the qualifications re- 
quired, and describes the many types 
of instruction made available through 
the facilities of the Army and Navy. 
Enrollment is available to enlisted men 
and officers. 

The book contains a list and brief 
descriptions of the educational courses 
provided and the names and addresses 
of cooperating colleges and universities. 
Prepared by the Morale Services Division, 
Army Service Forces, War Department 
and the Educational Services Section, 
Bureau of Naval Personnel, Navy De- 
partment. Copies may be obtained 
from any librarian or chaplain; from 
special service, education, and orienta- 
tion officers of the Army; from educa- 
tional service officers and education 
officers of the Navy; or by writing to 
the Commandant, United States Armed 
Forces Institute, Madison 3, Wis., or 
to any of the branches of the U.S.A.F. 
Institute. 


Australian Council for 
Aeronautics 
The Inauguration of the Australian 


Council for Aeronautics. This bro- 
chure gives an interesting overall pic- 


ture of the development of aeronautics in 
the Commonwealth of Australia. The 
early work of Hargrave is recounted with 
great pride. He was the first worker in 
this field and the author of 19 papers on 
aeronautics, the first of which appeared 
in 1884. 

Beginning in 1913 systematic in- 
struction was commenced in the Uni- 
versity of Melbourne. By 1924 an air- 
craft experimental station was estab- 
lished, but it was not until 1937 that 
research was undertaken on a large 
scale. The organization of the Council, 
which follows the pattern of the N.A.- 
C.A. in many respects, brought aero- 
nautical research under the direction of 
able scientists. This report is an ac- 
count of the beginnings of the work of 
the Council. Council for Scientific and 
Industrial Research, Division of Aero- 
nautics, Melbourne, Australia. 

Interference in a Wind Tunnel of 
Regular Octagonal Section. Betty L. 
Gent. The interference on a small wing 
in a tunnel of regular octagonal section 
is determined by first mapping the 
octagon on a half-plane and then apply- 
ing the method of images to find the 
flow in this half-plane. In the case of 
finite span, the octagon is mapped on a 
circle and the value of the interference 
deduced, both for uniform and elliptic 
lift distribution. All the results ob- 
tained are extremely close to the cor- 
responding results for a tunnel of cir- 
cular section. Report ACA-2, January, 
1944, 

Interference on Wings, Bodies, and 
Airscrews in a Closed Tunnel of 
Octagonal Section. G. K. Batchelor. 
Aerodynamic models tested in a wind 
tunnel are subject to some interference 
from the presence of the tunnel bound- 
aries. Most of the corrections for this 
interference are known in the case of 
open or closed tunnels of rectangular, 
circular, or elliptic cross section. The 
object of this paper is to review all the 
interference corrections appropriate to 
a tunnel of octagonal section or, where 
they do not exist, to deduce them. Al- 
though the methods are general, nu- 
merical application is made to the par- 
ticular case of the Division of Aeronau- 
tics closed tunnel, of cross section as 
given in the paper. 

The effect of the tunnel boundaries 
on angle of incidence, drag, down-wash, 
tailsetting to trim, and maximum lift of 
a wing of finite span is deduced, and 
then wings that extend right across the 
tunnel are considered. Expressions are 
given for the changes in drag which occur 
when two- and three-dimensional non- 
lifting systems are tested in rectangu- 
lar and octagonal tunnels. Finally, 
the interference on propellers and the 
interference on wings when model 
propellers are running are reviewed, 
these expressions being the same for all 
shapes of tunnel cross section. Report 
ACA-5, March, 1944. 


British Air Commission 


New Spitfire Types. The following 
information has been released regarding 
recent versions of the Spitfire: 


Sea OtterI. The Vickers Armstrongs 
(Supermarine) Sea Otter I is a single- 
engined amphibian biplane designed 
for naval spotting, reconnaissance, and 
general purpose duties. It is also en- 
gaged on Air-Sea Rescue duties. It has 
a catapult equipment. It is powered 
with a Bristol Mercury 30 engine of 
870 hp., driving a Rotol three-blade, 
variable-pitch, constant-speed propeller. 
The main planes are arranged to fold and 
the land undercarriage is retractable. 
The armament consists of three Vickers 
0.303 “K” guns. Bombs or depth 
charges are carried. It has a crew of 
three or four. 

The dimensions are: span, 46 ft.; 
length, 39 ft. 4°/,in.; height (tail down), 
16 ft. 2in.; wing area (main planes), 610 
sq. ft.; weight, about 10,000 lbs. 

Seafire III. The Seafire III isa 
single-engined, low-wing monoplane 
single-seater fighter with single fin and 
rudder. It is powered by a Rolls- 
Royce Merlin 55 engine of 1,470 hp., 
driving a Rotol four-blade propeller. 
The Seafire III operates from aircraft 
carriers and is fitted with arrestor and 
catapult gear. It has folding wings. 
The armament consists of two 20-mm. 
cannon and four 0.303 Browning 
guns. 

The dimensions are: span, 36 ft. 8 
in.; length, 30 ft.; height, 8 ft.; wing 
area, 242 sq.ft.; weight, about 8,000 
lbs. British Air Commission, Washing- 
ton, D.C.; British Information Services, 
New York. 

Warwick Air-Sea Rescue Airplane. 
The following details were issued in 
London late in September concerning 
the Warwick air-sea rescue airplane, 
designed by Vickers Armstrongs. This 
is a midwing monoplane with a single 
fin and rudder and of geodetic con- 
struction. It has a wing span of 96 ft. 
9 in., a length of 72 ft. 3 in., a height of 
18 ft. 6 in., a wing area of 1,020 sq.ft. 
and weighs about 43,000 lbs. The air- 
plane is powered by two: Pratt & 
Whitney Double Wasp 1,850-hp. en- 
gines. 

The plane has a crew of seven, and is 
used for general reconnaissance pur- 
poses. Its armament consists of eight 
0.303-caliber machine guns—two in the 
forward turret, two in the dorsal tur- 
ret, and four in the tail turret. The 


_ plane is equipped with.an air-borne life- 


boat. British Air Commission, Wash- 
ington, D.C., British Information Serv- 
ices, New York. 

New Incendiary Bomb. Another 
new and devastating incendiary bomb 
has been added to the armament of 
British bomber aircraft by the Minis- 
try of Aircraft Production. The new 
bomb weighs 30 lbs. Its length is 
approximately 21 in. and its diameter 
5.5 in. The main filling of this bomb 
consists of a solution of methane in 
gasoline under pressure. Its descent 
is controlled by a parachute which 
reduces its terminal velocity. When 
the bomb is functioning it emits from 
its tail a jet of flame about 15 ft. long 
and 2 ft. wide. The following is a 
brief description of the action of the 
bomb on impact. 
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OVER THE HUMP 


High over the “hump,” the Air Trans- 
port Command delivers another one. 
Rangoon, Moscow, Burma or Bermuda— 
names on a map are just stopping-off 
points for the shuttle shift. Flying the 
“roof route”’ or skimming the white-tops, 
the Air Transport Command is doing 
noble work, unsung in headline or on 
loudspeaker. Thousands of planes every 
month are being delivered safely from 
factory to fighting line, ready for action. 


Air Transport Command pilots, like com- 


bat pilots, have confidence in the Delco 
motors that actuate their fuel pumps, air 
pumps, windshield wipers, defroster 
fans and machine gun mounts. They 
know that Delco motors were designed 
and built to stand the gaff. 


When it comes to “fractional h.p.,"’ 
Delco Products’ years of engineering 
and manufacturing experience are the 
choice of leading ‘aircraft producers 
everywhere. They know they can de- 
pend on Delco. 


The War Isn’t Won Yet 
BUY MORE BONDS 


DELCO MOTORS 


DELCO PRODUCTS oiision or GENERAL MOTORS 
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The striker of the bomb fires the det- 
onator; the flash from the detonator 
ignites the priming in a central tube; 
the priming ignites the thermite and this 
heats the interior of the bomb, raising 
the internal pressure. When the pres- 
wire has been raised sufficiently, the 
gasoline is foreed through the flexible 
tube into the valve chamber, through 
the outlet hole in the jet, and through 
the hole in the bottom of the parachute 
container. As it passes out of the jet, 
the gasoline is ignited by the flame issu- 
ing from the vent holes in the striker 
housing. As a result of the burning 
thermite the jet of flame thrown will 
continue for a period of 2 min. The 
bomb is the outcome of long and in- 
tensive research by the Ministries of 
Aireraft Production and Home Se- 
curity in conjunction with Leeds Uni- 
versity. The production and _ filling 
stages were done by Imperial Chemical 
Industries Limited. British Air Com- 
mission, Washington, D.C. 


The Mark 11D Gun Sight has 
brought about a great improvement in 
aerial fighting. Fighter pilots may now 
open effective fire on their opponents with 
the speed of each aircraft upward of 400 
mp.h. at ranges of over 400 yards and 
at angles of deflection that were con- 
sidered to be impracticable only a few 
months ago. This gun sight was de- 
veloped at the Ministry of Aircraft Pro- 
duction Experimental Establishment. 
Itissimple to use despite the complexity 
of its internal construction. 


The sight consists of numerous 
electrical units supplying information to 
a sighting head that is immediately in 
front of the pilot. On the sighting head 
there is a glass screen 4°/, in. by 2'/. in., 
known as the reflector, on which the 
pilot sees the graticule and through 
which he sees the enemy aircraft. The 
pilot has only two adjustments to make 
to the sight as he goes into attack— 
first, by turning a lever he adjusts the 
sight for the type of aircraft he is attack- 
ing, then by turning a twist grip that is 
incorporated in the throttle at his left 
hand, he sets the range at which he is 
attacking. These procedures auto- 
matically feed the correct electric cur- 
rents into the sight, whereas in previous 
sights the aiming graticule or ring was 
fixed 


The graticule on the new sight, which 
consists of six diamonds arranged in a 
circle around a center spot, moves on the 
reflector as a result of the pilot’s or the 
enemy’s maneuvers; it also expands or 
contracts according to the adjustment 
of the twist grip. On going into attack, 
the pilot adjusts the diameter of the 
moving graticule so as to contain ex- 
actly the wing span of the enemy air- 
craft. With his hand on the throttle, 
as he shortens his range, he drops his 
wrist to open the graticule, at the same 
time keeping the central aiming dot on a 
vital part of his opponent. In doing 
this, the pilot knows that the sight is 
making all the necessary deflection al- 
lowances required to register hits 
correctly, despite the fact that deflection 
shooting is now taking place at wide 
angles of attack and at greater range. 


Combat results show that the effi- 
ciency of British fighter aircraft as 
measured by the ratio of kills to com- 
bats has been nearly doubled by the 
introduction of this sight. British In- 
formation Services, New York. 


British Air Ministry 


Gas Starter Systems for Aero-En- 
gines. A handbook has been issued 
which describes aircraft gas starting 
systems in which a combustible fuel- 
air mixture under pressure is used as 
the initial means of rotating the crank- 
shaft. Information is given about 
two systems: the Bristol or Mark I, 
and the Type A, originally known as the 
R.A.E. (Royal Aircraft Establishment) 
Mark II system. It is explained that 
the latter system is a development. of 
the former and enables the smaller 
types of airplanes to have a self-con- 
tained starting system. The type A 
system is superseding the Mark I 
system. The components of both types 
of starter are described, including the 
air bottles; foot-operated air pumps; 
atomizers; primers; engine-gas dis- 
tributors; and compressor units, which 
incorporate an air pump driven by a 
single-cylinder, two-stroke engine. The 
servicing of the equipment is described. 
His Majesty’s Stationery Office, Lon- 
don, 2s.; British Information Services, 
New York, $0.60. 


British Information Services 


5 Years of War. Text and pictures 
give a review of the war effort of the 
British Empire during the first 5 
years of World War II. A section 
tells of the accomplishments of Brit- 
ain’s air power, and charts show the 
comparative records of the Royal Air 
Force and the Luftwaffe in the ton- 
nage of bombs dropped. 


Report on the Flying Bomb. A 
verbatim report of a press conference 
held at the Ministry of Information, 
London, September 7, 1944. In it are 
described measures taken by the British 
government to combat the flying bomb, 
beginning with Allied attacks against 
the factories and launching sites in 
Germany and France even before the 
robot bombing of England com- 
menced. 

A chronological summary at the end 
of the paper briefs the history of Brit- 
ain’s fight against the robot from April, 
1943, when information first reached 
London that the Germans were de- 
veloping such a weapon, through Au- 
gust 28, 1944. It includes information 
about the number of Allied casualties 
which occurred as a result of the robot 
bombs, the number of buildings dam- 
aged, the number of bombs that were 
brought down by the counter measures, 
etc. British Information Services, New 
York, Information Division, ID 549, 
September, 1944. 


A Method for the Rapid Evaluation 
of Glauert’s Expressions for the Angle 
of Zero Lift and the Moment at Zero 


Lift. R. C. Pankhurst. A method 
is described by which the zero-lift angle 
of a given airfoil section can be rapidly 
calculated. This angle, measured in 
degrees to the same datum line as that 
to which the upper and lower surface or- 
dinates are referred, is obtained in a 
formula utilizing a given coefficient ap- 
propriate to each station. A formula 
is also derived for obtaining the mo- 
ment at zero lift. Ministry of Aircraft 
Production, Aeronautical Research Com- 
mittee, R. & M. No. 1914, British In- 
formation Services, New York, $0.60. 


The British Fleet Air Arm is a small 
folder containing pictures ex- 
planatory captions which illustrate the 
different activities of the Fleet Air Arm. 
The pictures show the training of men 
and women, aircraft aboard battleships, 
various phases of carrier operations, and 
the results of the aerial bombing of en- 
emy battleships and shore installations. 
British Information Services, New 
York. 


British Ministry of Labour and 
National Service and the Ministry 
of Production 


Controlling the Plan During Manu- 
facture. The first two articles in 
this series, contributed by a member 
of the production department of an 
aircraft factory employing about 2,000 
people, have been devoted to a de- 
scription of the system adopted for the 
planning of production and for the con- 
trol, in accordance with plan, of some 
of the steps preparatory to manu- 
facture. 

In this article some attention is given 
to the control of the manufacturing 
operations themselves. Mechanisms of 
control designed to assist the manage- 
ment in the overall control of produc- 
tion are described. It is explained that 
throughout the control of manufactur- 
ing operations there are two im- 
portant and closely related considera- 
tions. One is a problem of priorities 
—that is, the matter of making sure that 
the work on the aircraft parts going 
through the shops reaches the stock- 
rooms by the date when the com- 
ponents will be required for assem- 
bly. 


The other is the problem of relating 
the volume of work going through the 
shops to the available labor and machine 
tool capacity so as to avoid produc- 
tion bottlenecks, on the one hand, and 
excessive idle time, on the other 
hand. 


Sections of the article discuss the 
problem of getting all orders to the 
stock bins on time, relating capacity 
to the program, the labor master card, 
available and potential shop load, and 
shop programs. Also discussed are 
the considerations that lead to the 
adoption of the time cycle and target- 
date method instead of a system of 
priorities based on anticipated assembly 
line shortages. Production and Engi- 
neering Bulletin, August, 1944. 
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THE NEW ALTAI 


Tus NEW two-way Shutoff Valve—already in 
production and being used on the latest military 
airplanes—has been designed for easier installation 
—lighter weight—and dependable operation. The 
valve provides a positive shutoff for any section 
of a hydraulic system to prevent fluid loss in 
an emergency. 


Mounting has been simplified as there are no 
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NORTH HOLLYWOOD, CALIFORNIA 
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ULIC 


obstructions on the face of the valve which require 
spacers for mounting behind a panel. The valve 
incorporates famous Altair Plastic Poppets* which 
are interchangeable in the field without preseating 
operations. This feature, in addition to the one-piece 
body construction which cannot be accidentally 
disassembled, materially simplifies servicing. 


The valve weighs only 0.5 pounds. Write today for 
complete data. Pacific Division, Bendix Aviation 
Corporation, North Hollywood, California. Sales 
Engineering offices in New York and St. Louis. 


* U.S. Patents Pending 


B 


The lis 
ENGINEERI 

Aeron: 
tions throu 
pany librar 
has been & 
full advant 
brary book 
than five ¢ 

The t 
pages in eg 
taken dire 
library rat 


1397 Schn 
ph 


1395 Gas: 
gr 
el 
2181 


2186 


2188 


2189 


2190 


2191 


2192 
2193 
2194 


2198 


CAA 
4 ne Be 
4 | 
| 
SK 
SPOS 
SD 
— 
| | = 


require 
> Valve 
which 
seating 
e-piece 
tally 


lay for 
viation 
Sales 
is. 


GOVERNMENT 


British Air Ministry Translations 


ENGINEERING REVIEW. 


The list below supplements those published in previous issues of the AERONAUTICAL 


Aeronautical companies and other organizations may borrow copies of these transla- 


tions through the facilities of The Paul Kollsman Library upon application by the com- 
pany librarian. Because of the importance of this material, the regular library loan period 
has been extended to two weeks, in order that these translations may be utilized to their 
julladvantage. Requests should be made by number, author, and title on the regular Li- 


brary book request cards. 


Because of the many requests for these translations, no more 


than five copies may be borrowed at one time by one organization. 


The translations have been reproduced from typewritten copy, and the number of 


pages in each is indicated at the end of each reference. Bibliographic information has been 
taken directly from the translations. Photostatie copies are also available at the usual 
library rates. 


1397 


1395 


2181 


2182 


2183 


2184 


2185 


2186 


2187 


2188 


2189 


2190 


2191 


2192 


2193 


2194 


2195 


Schmidt, A. The theory of the compression 
phase in gases and of the detonation wave. 
Zeitschrift fir das gesamte schiess- und 
sprengstoffwesen, v. 27, 1932, no. 5, p. 
145-149, no. 6, p. 184-188, no. 7, p. 
225-228, no. 8, p. 264-267, no. 9, p. 

299-302. 38p. 

Gassner, E., and Pries, H. Wohler dia- 
grams for cylindrical specimens made of 
Cr-Mo steel, duralumin, hydronalium and 
electron. Luftwissen., v. 8, no. 3, March, 
1941, p. 82-85. 13 p. 

Khlebnikov, T. S. Antimony-caesium 
photo cells. Communications engineer- 
ing news, U.S.S.R., v. 9, no. 12, Decem- 
ber, 1940, p. 65-70. 7p. 

Electric fuel meter of the sampling type. 
Zeitschrift des Vereines deutscher in- 
genieure, v. 87, no, 35-36, September 4, 
1943, p. 556. 3p. 

AEG-beleuchtungskérper, g. m. b. h. 
Wire connections by electric welding. 
Zeitschrift des Vereines deutscher in- 
genieure, v. 87, no. 35-36, September 4, 
1943, Advertising section, p. 35, 2 p. 

Bosshard, M. Investigation on the causes of 
grain boundary corrosion in age-hardened 
Al-Cu-Mg alloys. Schweizer archiv, 
v. 6, no. 10, October, 1940, p. 265-279. 
17 p. 

Sauer, R., and Pésch, H. Integrating ma- 
chine for ordinary differential equations. 
Zeitschrift des Vereines deutscher in- 
genieure, v. 87, no. 15-16, April 17, 1943, 
p. 221-224. 8p. 

Marsch, O. Construction and operation of 
rooms for testing the effect of climate on 
apparatus for the transmission of news. 
Elektrotechnische zeitschrift (Deutsche 
auslandsausgabe), v. 64, September 23, 
1943, p. 507-510. 11 p. 

Heinkel, Ernst, flugzeugwerke. 
the condensate from wing surface con- 
densers, German patent, no. 736,722. 
Flugsport, v. 35, no. 14, October 20, 
1943, Patent collection, no. 9, p. 61-62. 
2p. 

Junkers flugzeug- und motorenwerke a. g. 
Cabin airheater (exhaust operated). Ger- 
man patent, no. 734,304. Flugsport, v. 
35, no. 14, October 20, 1943, Patent 
collection, no. 9, p.62. 3p. 

AEG-beleuchtungskérper, g. m. b. h. 
Variable pitch mechanism operated by 
thermal expansion of control member 
(electrically heated). German patent, 
no. 734,871. Flugsport, v. 35, no. 14, 
October 20, 1943, Patent collection, no. 
9, p. 58. 2p. 

Junkers flugzeug- und wmotorenwerke, 
a. g. Boundary layer control by suction, 
German patent, no. 736,114. Flugs- 
port, v. 35, no. 14, October 20, 1943, 
Patent collection, no. 9, p. 62. 2 p. 

Deutsche versuchsanstalt fiir luftfahrt, 


Collecting 


e. v. Method of ventilating and heating 
pressure cabins. German patent, no. 
737,644. Flugsport, v. 35, no, 14, 


October 20, 1943, Patent collection, no. 
9,p. 59. 3p. 

Voigt, C. A. Elastic support for engines 
mounted in tandem. German patent, 
no. 736,594. Flugsport, v. 35, no. 14, 
October 20, 1943, Patent collection, no. 
9, p. 60-61. 2p. 

Arado flugzeugwerke, g. m. b. h. Con- 
struction of fixed and retractable radia- 
tors. German patent, no. 735,302. 
Flugsport, v. 35, no. 14, October 20, 
1943, Patent collection, no. 9, p.61. 2p. 

Schroeder & co., g. m. b. h. Parachute 
opening shock damper. German patent, 
no. 736,638. Flugsport, v. 35, no. 14, 


October 20, 1943, Patent collection, 
no. 9, p. 64. 2p. 


The centrifugal casting of gear wheels. 
Zeitschrift des Vereines deutscher in- 


2196 


2197 


2198 


2199 


2200 


2201 


2202 


2203 


2204 


2205 


2206 


2207 


2208 


2209 


2210 


2211 


2212 


2213 


2216 


genieure, v. 88, no. 7-8, February 19, 
1944, p. 100. 2 p. 

Flash butt welding for tool tips. Zeitschrift 
des Vereines deutscher ingenieure, v. 
88, no. 7-8, February 19, 1944, Adver- 
tising section, p. 27. 2p. 

Kuhl, R., and Raab, K. 
profile recorder for airscrews and wing 
models, Luftwissen., v. 5, no. 5, May, 
1938, p. 183-185. 8 p. 

Hantzsche, W., and Wendt, H. The effect 
of compressibility on thin, slightly-cam- 
bered profiles at subsonic speeds. Zeit- 
schrift fiir angewandte mathematik und 
mechanik, v. 22, no. 2, April, 1942, p. 
72-86. 25p. 

Balabukh, L. I. The stability of plywood 
plates. Technika vozdushnogo flota, 
U.S.S.R., v. 11, no. 9, September, 1937, 
p. 19-38. 21 p. 

Pfriem, H. The laws of reflection of two- 
dimensional pressure waves of large am- 
plitude. Forschung auf dem gebiete 
des ingenieurwesens, v. 12, no. 5, Sep- 
tember—October, 1941, p. 244-256. 19 
p. 

Czerlinsky, E., and Zeyns, J. Reserve 
fuel meter for aircraft. Luftfahrt- 
forschung, v. 20, no. 8-9, October, 1943, 
p. 263-267. 7 p. 

Ballistic and technical problems of aerial 
combat. Luftwissen, v. 10, no. 1, Janu- 
ary, 1943, p. 10-14. 9p. 

Damblane, M. L. Explosive auto-propul- 
sive rockets. L’Aérophile, v. 49, nos. 7, 
8, July, August, 1935, p. 205-209, 241- 
247. 19 p. 

Schmitz, F. W. Aerodynamics of aircraft 
models. I. Aerofoil profile measure- 
ments. Berlin, Verlag C. J. E. Volck- 
mann nachf. E. Wette, 1942. Chapter 
3, part of Chapter 4, p. 63-71; Numeri- 
cal tables of experimental results, p. 
142-159. 24p. 

Leist, K., and Knérnschild, E. Tempera- 
ture measurements of high-speed machine 
parts, Jahrbuch der deutschen luft- 
fahrtforschung, v. 2, 1937, p. 289-294. 

0 p. 

Weser flugzeugbau gesellschaft, m. b. h. 
Earth anchor for aircraft. German pat- 
ent, no. 726,759. Flugsport, v. 35, 
no. 6, March 17, 1943, Patent collection, 
2p. 

Busemann, A. Gas dynamics, Part 1, 
Theory and concepts. Handbuch der 

, experimentalphysik, v. 4, pt. 1, p. 343- 
369. Leipzig, 1931. 22 p. 

Busemann, A. Gas dynamics. Part 2, 
Flow in pipes. Handbuch der experi- 
mentalphysik, v. 4, pt. 1, p. 369-383. 


A photographic 


Leipzig, 1931. 12 p. 
Busemann, A. Gas dynamics. Part 8, 
Orifices, nozzles, and diffusers. Hand- 


buch der experimentalphysik, v. 4, 
pt. 1, p. 383-407. Leipzig, 1931. 18 p. 
Busemann, A. Gas dynamics. Part 4, 
Two-dimensional flows, Handbuch der 
experimentalphysik, v. 4, pt. 1, p. 407- 
422. Leipzig, 1931. 25 p. 
Busemann, A. Gas dynamics. 


Part 6, 
Wind tunnel measurements. 


Handbuch 


der experimentalphysik, v. 4, pt. 1, 
p. 445-453. Leipzig, 1931. 8 p. 
Busemann, A. Gas dynamics. Part 6, 


Moving bodies. 
mentalphysik, v. 
Leipzig, 1931. 6p. 

Fischer, H. The role of inhibitors in the 
electrolytic precipitation of metals. Zeit- 
schrift fir elektrochemie, v. 49, no. 6, 
June, 1943, p. 342-356. 24 p. 

Schmidt, G., and Ehret, L. The effect of 
high-frequency supersonic vibrations on 
metallic melts. Part 1, Preliminary re- 

Zeitschrift fir elektrochemie, 


Handbuch der experi- 
4, pt. 1, p. 454-460. 


search. 


PUBLICATIONS 


2217 


2218 


2219 


2220 


2221 


2222 


2223 


2224 


2225 


2226 


2227 


2228 


2229 


2230 


2231 


2232 


2233 


2234 


2235 


2236 


2237 


2238 


2239 


119 


v. 43, no. 11, November, 1937, p. 869- 
874. 7p. 


Gortler, H. On the influence of wall curva- 
ture on the production of turbulence. 
Zeitschrift fir angewandte mathematik 
und mechanik, v. 20, no. 3, June, 1940, 
p. 138-147. 13 p. 


Harz, H. The causes of noise in gear- 
wheels, Zeitschrift des Vereines deutsch- 
er ingenieure, v. 87, no. 35-36, Sep- 
tember 4, 1943, p. 571-572. 4p. 


Glaubitz, H. The influence of slip on the 
pitting of gear teeth. Zeitschrift des 
ereines deutscher ingenieure, v. 87, 
no. 35-36, September 4, 1943, p. 573- 
574. 4p. 


Junkers flugzeug- und motorenwerke, 
a.g. Device for the dynamic stabilization 
of aircraft. German patent, no. 733,588. 

lugsport, v. 35, no. 9, May 19, 1943,’ 
Patent collection, no. 4, p. 25-26. 2 p. 


Pfriem, H. Note on the mutual superposi- 
tion of undamped 2-dimensional pressure 
waves of large amplitude. Akustische 
zeitschrift, v. 7, no, 2, March, 1942, 
p. 56-65. 9 p. 


Device for stripping insulation from electric 
conductors, er Flieger, v. 22, no. 7 
July, 1943, p. 211-212. 2p. 


Fault detector for hydraulic systems. Flugs- 
port, v. 30, no. 1, January 19, 1944, 
p. 5-6. 2p. 


Weibke, F. Experience in the production 
of lanthanum by electrolysis from the 
chloride melt. Part 1. Zeitschrift fiir 
elektrochemie, v. 45, no. 7, July, 1939, 
p. 518-520. 5p. 


Scorcolletti, V. V., and Idelchik, B. M. 
The chemical stability of binary alloys. 
Reports of the Central institute of met- 
als, U.S.S.R., no. 17, 1934, p. 195-208. 
18 p. 

Hiersing, H. M. Power transmission and 
friction in film-lubricated worm gears. 
Zeitschrift 'des Vereines deutscher in- 
genieure, v. 86, no. 39-40, October 3, 
1942, p. 611-612. 4p. 

Spiess, A. Flash-butt welded hollow cranks. 
Zeitschrift des Vereines deutscher in- 
genieure, v. 85, no. 45-46, November 15, 
1941, p. 887-890. 7 p. 


Richter, M. The determination of the ther- 
mal stability of rarious aero-engine lubri- 
cating oils. Luftfahrtforschung, v. 18, 
no. 5, May 28, 1941, p. 184-197. 23 p. 


Gunther, H. The electric welding of cable 
strands. Elektrotechnische zeitschrift, 
v. 63, no. 49-50, December, 1942, p. 
587-591. 8p. 


Foerster, E. A closed-cycle aerodynamic 
heat engine (the Escher-Wyss hot-air 
turbine). Extract from ‘‘100 jahre tur- 
binenbau.”’ Schiff und werft, v. 44-24, 
17-18, September, 1943, p. 262-266. 

p. 


Thum, A., and Zoege, R. Sand-blasting 
as a means of simple and economical sur- 
face treatment. Part 1.  Automobil- 
technische zeitschrift, v. 46, no. 13-14, 
July 25, 1943, p. 304-313. 16 p. 


Pfriem, H. The two-dimensional, un- 
damped pressure wave of large amplitude. 
Forschung auf dem gebiete des inge- 
nieurwesens, v. 12, no. 1, January—Febru- 
ary, 1941, p. 51-64. 20 p. 


Leist, K., and Knérnschild, E. Tempera- 
ture measurements on gas turbine rotors 
in operation. Motortechnische zeit- 
schrift, v. 1, nos. 3, 4, June, October, 
1939, p. 87-91, 126-127. 10 p. 


Gértler, H. A new approximation method 
for the numerical evaluation of free tur- 
bulence problems. Zeitschrift fiir ange- 
wandte mathematik und mechanik, v. 
= no. 5, October, 1942, p. 244-254. 

p. 


Kracke, W., and Schmid, W. E. Magnetic 
screening of aircraft and aircraft compo- 
nents. Luftwissen, v. 10, no. 5, May, 
1943, p. 128-135. 14p. ~ 


Pekker, I. L. Improvements in pulverized 
coal furnaces with turbulent burners. 
Sovetskoe kotloturbostroenie, U.S.S.R., 
1940, no. 1, p. 25-29. Pp 


Niemann, G. Rolling strength and pitting 
of materials suitable for gear-wheel and 
ball or roller bearings. Zeitschrift des 
Vereines deutscher ingenieure, v. 87, 
no, 33-34, August 21, 1943, p. 521-523. 
4p. 

Caproni, G. Technical problems of high 


altitude flight. Der Flieger, v. 12, no. 
5, May, 1939, p. 168. 3 p. 


Heinrich, G. The equations of flow of a 
gas liquid mixture. Zeitschrift fir ange- 
wandte mathematik und mechanik, v. 
22, no. 2, April, 1942, p. 117-118. 4p. 


A 
| 
= 
= 
= 
= 
= 
| 
> = 
4 
q 
= 
| 
— 


AERONAUTICAL ENGINEERING REVIEW NOVEMBER, 1944 


Bartoeci, A. The reaction force produced I 737 5, July 17, 1943. Flugsport, 2263 Siebel, KE. Wear phenomer 
by the emission of gas. L’Aerotecnica, . 35 15, November 17, 1943, p. 66. friction. Zeitschrift 
v. 18, no. 3, March, 1938, p. 233-276. : deutscher ingenieure, v 
31 p. z j Arad 1 verke g.m.b. h. Landing March 7, 1942, p. 157. 

Dallenbach, W. The reciprocity theorem of é kid or wheel operation at Hanffstengel, K. von. Th 

the electromagnetic field. Archiv fir ve n patent, no. 736,719, June the application of load or 

elektrotechnik, v. 36, no. 3, March 31, 5 4 Flugsport, v. 35, no. 15, No- pre-loaded bolted connexions 
1942, p. 153-165. 16 p. ‘ 1943, p. 68. 2p. des Vereines deutscher 

Widmaier, O. Requirements for refereace » } g. Device for shortening 86, no. 33-34, August 22, 

fuels. Ol und kohle, no. 40, October f aircraft. German patent, 510. 6 p. 
22, 1941, p. 806-808. 5 P- I 73 May 2, 1943. Flugsport, Sonntag, R. The theory of the 

Singer, E. Determination of lead sensitiv- v. 35 November 17, 1943, p. 70. lar spring. Ingenieur-archivy, y, 
ity in fuels. Ol und kohle, no. 40, I 6, 1943, p. 380-397. 23 p. 
October 22, 1941, p. 804-806. 6 p. lekt ) Shock absorber fi 7 , 7) 

Schultz-Grunow, F. Flow metering meth- 4 rages, German patent, speech intelligibility i) 
ls applied to pulsating flows. Forschung no. , 1943, _Flugsport, limited frequency band 
dem gebiete des ingenieurwesens, > », November 17, 1943, p. 
v. 12, no. 3, May-June, 1941, p. 117 » <I] S.R., no. 12, 1940, p. 32 


126. 16 p. Schir estructive testing 


of none- 
Pfriem, H. The steady detonation wave in f shed metal parts b y, new by the effective pr 
gases. Forschung auf dem gebiete des ‘ tion methods. Elektro- Zeitscl if des Vanek 3 det her 
ingenieurwesens, v. 12, no. 3, May-June, zeitschrift, v. 64, no. 31-32, veitschrilt “19-20 M 
¢ 3-158. 2 rust 12, 1943, p. 413-414. 6p. genieure, v. 87, no. 19-20, May 04h 
1941, p. 143-158. 24 p. 13, 1 I p. 289-290. 4'p. a 


Witte, R. The flow measurement of visg 


Vvedenskii, B. A. The influence of the ille ( Vetallographic development 
troposphere on the propagation of ultra of yrass. Metallwirtschaft, Wiegand, H. The behaviour urd 
short waves. Akademiia nauk 8.S.S.R., t haft, metalltechnik, layers under, operational stress, 
Izvestiia, Seriia fizicheskaia, v. 7, no. { ember 29, 1940, p. 1085 13 
4, 1943, p. 93-98. 4p. 89 Ve DOs 

138. p. 

Gothaer waggonfabrik a.-g.  Jettisonable 1 ntribution to the theory of 
undercarriage (flerible wheel connection). / ession shock. Zeitschrift Vollbrecht, H. A self-releasing spanner 
German patent, no. 740,220, October fiir ite mathematik und me- different torques. Zeitschrift des Vereingt 
14, 1943. Flugsport, v. 35, no. 16, ch ; o. 3, June, 1943, p. 129- deutscher ingenieure, v. 87, no. 33 
December 15, 1943, p. 80. 1 p. 3 { January 23, 1943, p. 57-58. 3 p. 

Pragst, W. Further measurements of the Tenas nd Talinov, 8. The solu- Zelzam, H. von. On the calculation of play 
lubricant film, with a new lubricating sys- bi e crystals of aluminium bearings for piston engines and the deg 
tem for automobile gears. Ol und kohle, mination of their load carrying 
v. 37, no. 30, August 8, 1941, p. 575-585. hata tt SR. Series A. vy, 9. no Metallwirtschaft, metallwissense 
16 p. ) 155-1157 “4p. metalltechnik, v. 22, no. 24-26, July 

Mader, and Laves, F. Weld « racks ir i I. S., and Sintsin, P. A.’ New 

g-Mn-Ce alloys. Aluminium, v. 25, conti photocathodes. Rehbock, A. Sealing porous castings wih 
no. 4, April, 1943, p. 157-159. 7 p. Zhur te licheskoi fiziki, U.S.S.R., plastics. Zeitschrift des Vereing 

Elektron-co. m. b. h. Preliminary rota- 10,4 1940, p. 1919-1923. 5p. 1 1942. 6 no. 

: ebruary 2 942, p. 126. 
png 1943. Flugsport, for the control of aircraft Brotero, A. A Brazilian native wood @ 

v. 35, no. 15, November 17, 1943, p. 65. pee ts, Luftwissen, v. 10, no. interest for aviation, Brazil, Diretoria ds 
Pp. 3. Ju 13, p. 163-164. 4 p. aeronautica civil, Boletim, v. 1, no 

Elektron-co. m. b. hh. Undercarriage damp- = ' N Calculation of the September-October, 1943, p. 20% 
ers. German patent, no. 735,460, May a pa AR = P. 

15, 1943. Flugsport, v. 35, no. 15, No- 
vember 17, 1943, p. 65. 2p. 


normal distribution froma 

of observations. Akade- Raible, A. New tests with packings. Zab 

S.8.R., Izvestiia, Seriia schrift des Vereines deutscher ings 

Focke-Wulf flugzeugbau a.-g. Ring springs nat kaia, no. 6, 1942, p. 3-32. nieure, v. 83, no. 52, August 12, 1939, py 
for undercarriage struts. German patent, 29 | 31. 2p. 


Please share your copy... 


of the AERONAUTICAL ENGINEERING RE- 
VIEW and the JOURNAL OF THE AERO. 
NAUTICAL SCIENCES with your associates. 


Because of limitations onthe use of paper, 

the Institute has had to refuse many hun- 

dreds of subscriptions. Your coopera- 
RELIANCE | tion in passing along your copies of 

TACHOMETER 

. these publications or lending them to 


associates will assist greatly. 


INSTITUTE 
of the 
AERONAUTICAL SCIENCES, INC. 


BARBOUR STOCKWELL COMPANY @ New York 20, N. Y. 


CAMBRIDGE, MASSACHUSETTS 


120 
2240 
2241 sence 7 
2242 p. 80 
2243 
2244 4 
2245 
| 
2246 
2247 
2248 
2249 | 
2250 
2251 
2252 
T Sa 
THE 
@) 
wre) 
| 


tive wood 
v. 1, no 
20% 


THIS GIANT six-blade Aeroprop was developed and strength that are the basic engineering princi- 
for specific military use. It is the only dual-rotation ples of all Aeroprops. Years ahead in design it offers 
propeller now in production for American fighting new horizons for the builders of peace-time planes. 
planes. Despite the unique problems encountered in 
combining two sets of contra-rotating blades, this 
propeller embodies the same simplicity, lightness, 


[amy Let’s Finish the Fight! BUY BONDS! 


; eropro In War and Peace, Propeller Production at its Best! 


oe AEROPRODUCTS DIVISION « GENERAL MOTORS CORPORATION « DAYTON, OHIO 
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-..nNOW a new service, in a great new plant 


PPYURGUCHOUT the aireraft industry. 
Reynolds is known as the leading pro- 
ducer of sheet aluminum, fabricated alu- 
minum parts and aluminum forgings for 
W arplane production, 


Now Reynolds rounds out the scope of 


its services with the addition of complete 
facilities for aluminum castings. 

This latest expansion came in answer to 
a request for help. Aluminum alloy parts, 
high in phy sical properties, were needed for 
engines to power warplanes. 

Conventional sandmold easting was tried 

. but the real solution was found to be in 
the use of the permanent mold process—a 
tricky and difficult operation. 

Reynolds found that superior quality 
alloy castings of this type were being pro- 
duced in a plant in England. The chiet 
technician was sought out and borrowed. 
Reynolds now had the type of casting 
REYNOLDS] and the man needed sull. 

- however, the right machines. 


From this point on things 
moved faster and faster! 


192,000 SQUARE FEET of conveniently located 
space. In this modern, streamlined Reynolds plant, 


: 
aluminum produced in other Reynolds plants is | 


On May 15, 1944, a pilot plant was set up. 
Six weeks later 


the first casting was 
produced, a cast 


z judged perfect by exact- 
ing aircraft engine builders. 

Six months later— and Reynolds is pro- 
ducing castings on a permanent mold line 
in a modern plant at Springfield, Mass. 

But the story does not end here! 


A PROMISE FOR TOMORROW! 


After the war the output of this plant can 
be increased five-fold. Five times as many 
people can be employed in casting parts for 
peacetime automobiles, refrigerators, wash- 
ing machines, vacuum cleaners, electric 
irons, and hundreds of other products. 


Whatever your problem today—or to- 


morrow—remember, if they concern alumi- 
num—sheets, fabricated parts, forgings or 


castings—you'll find Reynolds resources, 


equipment and skill ready to help you! 
Reynolds Metals Company, General Offices: 
Richmond 19, Virginia; Aluminum Division, 
Louisville 1, Kentucky; Springfield, Mass. 
Sales Offices in 25 principal cities. 


GEAR CASE, made from aluminum alloy, 
cast from permanent molds at the Re olds 
Metals Company plant, Springfield, Mass. 
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Anything a Horse Can Do 


Col. H: F. Gregory 


Contents: Da Vinci to De Bothezat; 
The Army’s First Helicopter; Further 
Developments; Here It Is, Fly It; 
The Gyroplane; Eyes for the Big Guns; 
Back to the NACA; The Army’s First 
Rotary-Wing-Aircraft School; The 
Army’s Second Helicopter; Igor Sikor- 
sky; We Buy the Sikorsky XR-4; The 
Demonstration; The XR-4 Goes West; 
The How and Why; Tests at Wright 
Field; Let’s Take a Ride in the XR-4; 
The Bunker Hill; We Fly the Mail; 
The James Parker; The YR-4 Goes 
North; Lookout in the Sky; The 
Army-Navy Helicopter; Other Heli- 
copters; The Future of the Helicop- 
ter. 


The rotating-wing aircraft field has 
needed a book that does not overempha- 
size any one type. Colonel Gregory, 
who received the Thurman H. Bane 
Award from the Institute last year for his 
contributions to the development of the 
helicopter, has written an excellent sur- 
vey of the history, development, and 
possibilities of this type of flying ma- 
chine. His conservatism is commend- 
able for one who is so enthusiastic about 
the possibilities of helicopters. 

After reviewing the history of the at- 
tempts and failures of early experi- 
menters, he tells of the progress made 
with the gyroplane, as best exemplified 
by the autogiro. He explains its possi- 
bilities and its limitations. The story 
of the efforts of the Army to secure a suc- 
cessful helicopter is told, including de- 
tails of the trials and setbacks encoun- 
tered. Its value for military work has 
been demonstrated, and it is now in use 
for many operational activities. Each 
of the many types now being made is 
described and its special features and 
advantages are outlined. 

The book will be a standard reference 
book for those who wish to become in- 
formed regarding rotating-wing aircraft. 
Readers will not become overenthusias- 
tic about any imaginary future possi- 
bilities. Colonel Gregory gives only 
the uses he can see, from the point of 
view of his experience, for all present 
and restricted models. Reynal & Hitch- 
at New York, 1944; 243 pages, 


Plastics in the World of Tomorrow 


Capt. Burr W. Leyson 


Contents: 


: A General Survey of the 
Uses ol 


J Plastics in Industry; The 
Fields and Opportunities for a Career 
in the Plastics Industry; Cellulose Ni- 
trate or Pyroxylin—First of the Plas- 


With the exception of 
aeronautical annuals and 
books published outside the 
United States, books re- 
viewed in this section may 
be borrowed without charge 
from The Paul Kollsman 
Library of the Institute of 
the Aeronautical Sciences, 
1505 RCA Building West, 
30 Rockefeller Plaza, New 
York 20, N. Y. 


tics; Shellac Plastics; Bitumen Plas- 
tics; Phenol-Formaldehyde Plastics; 
Casein Plastics; Cellulose Acetate 
Plastics; Urea-Formaldehyde Plastics; 
Vinyl Resin Plastics; Styrene Plas- 


tics; Acrylic Resin Plastics; Cellu- 
lose Mixed Ester Plastics; Ethy|cellu- 
lose Plastics; Lignin Plastics; Alkyd 


Resin Plastics; Coumarone-Indene 
Resin Plastics; Aircraft Plastics; Elec- 
tronic Bonding of Plastics; Compres- 
sion Molding; Injection Molding; Ex- 
trusion Molding; Lists of Uses in Vari- 
ous Industries. 


For those unfamiliar with the many 
different kinds of plastic materials and 
the uses to which each may be put, this 
book will serve as a handy guide. The 
author does not attempt to give a 
chemical analysis of any of the plastics 
but prefers to describe them in general 
terms that the layman can _ under- 
stand. 

The first two chapters examine the op- 
portunities offered for a career in the 
plastics industry. This field is broadly 
divided into two classes: The first in- 
corporates the work of promotion and 
sales, including the finding of new appli- 
cations and uses. The second is the 
technical section of the industry, in 
which chemical engineering and other 
scientific education is required. Other 
parts of the book give the characteris- 
tics and industrial uses of plastics, and 
information about the processes used in 
fabricating them. Two chapters are 
devoted to plastics in the aircraft indus- 
try. 

The book emphasizes the many parts 
of aircraft construction that are made 
of plastic and describes in detail the 
Duramold process of bonding wood and 
fabries. Any reader will have a broader 
idea of the plastics industry by reading 
this book. E. P. Dutton & Com- 
pany, Inec., New York, 1944; 184 pages, 
$2.50. 
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The Royal Air Force in the 
World War—Volume Il 


Capt. Norman Macmillan 


Contents: Stage for Blitzkrieg; The 
Battle of Holland; The Battle of Bel- 
gium; The Battle of France; The Air 
Battle of Britain. 


The first volume of this history gave 
the preliminary background of the Royal 
Air Force from the time of the first 
World War and its record through the 
campaign in Norway. This volume 
carries the history through the battles 
of Holland, Belgium, France, and Brit- 
ain. 

Although there are many details 
that cannot be written at this time, 
Captain Macmillan has given the most 
complete account of the successes of the 
R.A.F. that has yet been published. 
He not only describes the strategy and 
tactics of the air forces engaged in these 
actions, which are epics in aerial war- 
fare, but permits many pilots to give 
their eye-witness accounts. The press 
has given all the battles excellent cover- 
age but, until it is compressed into a 
coherent account, the magnitude of the 
air attacks of the Axis powers and the 
heroic defense of the Allied airmen is not 
likely to be fully realized. 

This history can be read by one who 
does not understand the technicalities 
of air fighting, since it is written in 
clear and readable style. It will serve 
as the standard reference book on the 
European air war until the time comes 
when it is possible to disclose the results 
of bombing operations in Germany as 
well as in England. 

An elaborate appendix gives some of 
the details of the German raids, a list 
of the squadrons of the Fighter Com- 
mand, and a chronology of the activities 
of the Bomber Command up to Decem- 
ber 5, 1940. Comparative losses are 
given. A list of the British Air Aces of 
the Fighter Command gazetted up to 
January 31, 1941, is included. George 
G. Harrap & Company, Ltd., London, 
1944; 352 pages, 2s. 6d. 


The Book of Westland Aircraft 


Compiled by A. H. Lukins; edited by 
D. A. Russell 


Contents: Westland Aircraft; West- 
land Staff; Westland-Built Aircraft; 
Seale of Westland-Built Aircraft. 


The history and products of this well- 
known English Airplane company are 
given in great detail in this book. The 
firm was founded in 1895 by the two 
Petter brothers, builders of a “‘horseless 
carriage,’ who were well known. for 
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A Complete Paint Service 
for Peacetime Aviation 


Out of valuable wartime experience, gained in Commercial airline managements, fixed base 
the manufacture of millions of gallons of finish- operators and individual plane owners will all be 
ing materials for allied war-planes, is coming a well served by this new Berry Brothers’ postwar 
complete Berry Brothers’ postwar paint service aviation program. 

for all branches of the aviation industry. 

Berry Brothers’ aviation finishing materials 
have enjoyed industry-wide leadership for more 
than 30 years . . . dating back to the First World 
War . .. and this new and finer postwar service 
will further exemplify this leadership. 


Carefully formulated materials will be 
available for every aviation production and main- 
tenance need, and sales and service facilities will 
be established to provide convenient distribution. 


BERRYLOID 
AIRCRAFT FINISHES 


ROTHERS 


Paints: Varnishes:Enamels:Lacquers 


troit 7, Mich. Walkerville, Ont. 


Leading Producers of Aviation Finishing Materials 
in War and Peace, for over 30 Years 


BOSTON JERSEY CITY « CINCINNATI CHICAGO ST.LOUIS INGLEWOOD, CALIF. MONTREAL WINNIPEG TORONTO 


their engi 
1915 Ernes 
facturing 
their gove 
With R 
the aeron: 
pany beg: 
has produ 
gireraft in 
dactyl ta 
designed 
built by 
The se 
history 
photogra 
yarious t 
portant 
lowing t! 
seription 
and dra’ 
Westlan 
The ¢ 
notable 
achievel 
ing. Ce 
cooperat 
Aircraft 
Publish 
Englan¢ 


Everett 


Conte 
Methox 
Margir 
Proble: 


Ata 
produ 
and p 
under: 
giving 
requit 
the la 

The 
Geos 
techn 
map 
ence 
Univ 
aim ¢ 
in th 
gram 
Stud 
Libr: 
cone 
plific 
mati 
in 
cedt 
mat 

plar 

refe 
gare 

a 

len 
ma 
lan 
lan 
ing 
isti 


3 
a 
: 
\ 


ONTO 


their engines and electric plants. In 
1915 Ernest Petter placed all their manu- 
facturing services at the disposal of 
their government: 

With R. A. Bruce as guiding director, 
the aeronautical expansion of the com- 
pany began, and from then until now it 
has produced some of the best-known 
gireraft in the world. The novel Ptero- 
dactyl tailless monoplane, which was 
designed by Capt. G. T. R. Hill, was 
built by Westland. 

The section of the book giving the 
history of the company is illustrated by 
photographs of the plant interior, of 
various types of aircraft, and of im- 
portant events and personalities. Fol- 
lowing that is a section containing de- 
scriptions, specifications, photographs, 
and drawings of aircraft built by the 
Westland company. 

The company’s record is a long and 
notable one, and the account of its 
achievements makes interesting read- 
ing. Compiled and published with the 
cooperation and approval of Westland 
Aireraft Limited by The Harborough 
Publishing Company, Ltd., Leicester, 
England, 1944; 104 pages, 2s. 6d. 


Foreign Maps 
Everett C. Olson and Agnes Whitmarsh 


Contents: Maps of the United States; 
Methods in Reading Foreign Maps; 
Marginal Information; Map Indexes; 
Problems of Languages; Languages of 
the Principal Nations and Territories of 
the World; Signsand Symbols; Scales 
and Measurements; Grid Systems; 
Characteristics of Maps of Principal 
Foreign Mapping Agencies. 


Ata time when airmen are using maps 
produced in many different countries 
and printed in languages they do not 
understand, this book will be useful in 
giving them the essential translations 
required to read maps in practically all 
the languages they may encounter. 

The book is the fifth in the publisher’s 
Geoscience Series. It is based on new 
techniques developed in the teaching oi 
map interpretation and on the experi- 
ence of the authors in their work at the 
University of Chicago. It has been the 
aim of Dr. Olson, teacher of cartography 
in the Army Specialized Training Pro- 
gram and in the Institute for Military 
Studies, and of Miss Whitmarsh, Map 
Librarian at the University, to provide a 
concise text and reference book in sim- 
plified form, bringing together infor- 
mation that was formerly available only 
in scattered volumes. It includes pro- 
cedures in obtaining and studying maps, 
materials vital to studies of maps, ex- 
planations of signs and symbols, selected 
references for additional information re- 
garding certain phases of map work, and 
a complete index. 

The glossaries give the English equiva- 


lents of the terms commonly used in. 


map making in the different foreign 
languages, so that a knowledge of those 
languages is not required for map read- 
ing. The final chapter, on the character- 
istics of maps of various agencies, is to 
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be used for reference rather than in 
studies of problems of interpretation. 

The explanations of how maps are 
made and the differences of methods and 
of designations will be especially help- 
ful to pilots and navigators in the Far 
Kast. The presentation, although tech- 
nical, gives a broad understanding of 
maps, but does not include the usual 
strip maps used for air navigation. 
Harper & Brothers,. New York, 1944; 
237 pages, $4.00. 


Tomorrow's Customers for 
Aviation 


Contents: Publie’s Interest in Avia- 
tion; Commercial Airline Travel; Per- 
sonal Planes and Private Flying; Kind 
of Plane Desired; Airports; Postwar 
Employment Plans of Military Flyers; 
Airplane Sales and Distribution. 

This pamphlet contains a statistical 
study of the potential market for air 
passenger transportation and _ private 
airplanes. The questionnaire from 
which the resulting tables were ob- 
tained was submitted to civilians and 
Army and Navy fliers. 

The statistics were compiled from the 
results of interviews with 2,000 civilians 
representing the upper half of the na- 
tion’s urban population in terms of in- 
come and standard of living as estab- 
lished by certain arbitrary financial 
qualifications, localities, and other fac- 
tors, all of which are explained. The 
interviews were conducted by trained 
investigators employed by a disinter- 
ested organization specializing in the 
gathering of such statistics. In addi- 
tion to the 2,000 civilians, 500 Army 
and Navy airmen were questioned 
about owning private planes after the 
war. The results are tabulated and 
charted. Explanations of the methods 
followed and other comments are given 
in a summary. 

There is clear evidence that the de- 
velopment of postwar traffic, both in 
this country and from the United States 
to foreign cities, will be rapid. The 
problem of the private ownership of air- 
planes is more difficult to solve. The 
younger generation indicates a great 
desire to own airplanes, but women are 
in the minority of the prospective own- 
ers. 

The preferences for types, price range, 
and makes are shewn. Nearness to an 
airport is an important factor for the 
private owner in reaching a decision. 
The broad scope of the research gives a 
general idea of the postwar trend of 
aviation from the point of view of the 
individual. 

Research Department, The Crowell- 
Collier Publishing Company, New York, 
1944; 70 pages, $0.25. 


Papers on Rocketry 


Members of the M.I.T. Rocket 
Research Society 


Contents: ‘Subsonic and Supersonic 
Flow in Rocket Design,’’ condensation 
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of a lecture delivered by Dr. Emmons 
of Harvard te the M.I.T. Rocket Re- 
search Society by Edward Doyle; 
“Methods of Control for Rocket Pro- 
pelled Aircraft”? by Robert Fauvre; 
“Energy Relations in Rocket Propul- 
sion” by Professor M. Rauscher with 
supplementary notes by John Fischer; 
“Rocket Propellants’ by John H. 
Pomeroy; ‘Methods of High Tem- 
perature Measurement” by Robert B. 
Smith; ‘Refractories for Rocket Mo- 
tors” by Robert B. Smith. 


This collection of papers containing 
information about rocketry was pre- 
pared for the guidance of members of 
the Massachusetts Institute of Tech- 
nology Rocket Research Society. The 
material was gathered from various 
sources, which include library refer- 
ences, discussions with local authorities, 
certain private publications, and origi- 
nal research. 

An editorial board composed of of- 
ficers and members of the Society briefly 
reviewed each report. The editors state 
that it is expected that the data and 
methods examined will become obso- 
lete as knowledge is accumulated, but, 
until suitable textbooks on rocketry 
exist and the various experimental 
possibilities have been explored, these 
papers should have practical value. 
Massachusetts Institute of Technology 
Rocket Research Society, Cambridge, 
Mass., 1944, Publication No. 3; 41 
pages, $1.00. 


Instrument Flying and Radio 
Navigation 


Holland L. Redfield 


Contents: The Four Fundamentals 
and a Brief Review of the Theory of 
Flight; Flying the Four Fundamentals 
with the Primary Flight Group of In- 
struments; Combining the Four Fun- 
damentals; The Artificial Horizon 
and the Directional Gyro; Radio; 
Bracketing and Following the Radio 
Range on Course; Locating the Range 
Station; Radio Range Orientation Sys- 
tems; Radio Range Let-Down Pro- 
cedures; The Radio Direction Finder; 
Homing and Position Plotting; The 
Link Trainer and the 1-2-3 System of 
Instrument Flying. 


The author is an air-line flight in- 
structor, and the method of instruction, 
which is simple and systematic, is a 
direct outgrowth of experience in teach- 
ing pilots, ranging from those with no 
experience in flying by instruments to 
seasoned air-line captains perfecting 
their techniques and keeping abreast 
of the latest methods. The method con- 
tinues directly from the techniques the 
pilot has already acquired in contact 
flying. The author shows why adhering 
to basic fundamentals removes much of 
the difficulty of attempting to learn by 
some of the older methods, which the 
speeds and stability of today’s aircraft 
have made obsolete. Radio-range and 
direction-finding navigation are clearly 
discussed in easily understood language. 
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Dead-Eye Dick 


on a saddle in the sky... 


He’s a throwback to the Wild West 
of tradition .. . a two-gun man like his 
great grand dad, hawk-eyed, quick on the 
trigger... riding herd over half the globe 
in a bomber, enforcing law and order 
with a brace of .50 calibers that kill up 
to eight hundred yards . . . sighting and 
firing in thesplit-seconds a hostile fighter 
flicks within his range... And his saddle 
is an armored, steel-and-plastics turret 
that turns at a finger touch towards any 
target in any direction... 

Some of these hydraulically operated 
turrets are now powered by the EE 709 
...asmall electric motor of our own 
design which we are privileged to make 
for this particular function. Weighing 
. only 16.5lbs., the 
| EE709is built for 
short period peak 
loads;delivers 2.5 
hp intermittently 
*{ at 2150 rpm, or 


on continuous duty, 1.2 hp at 2500 
rpm. Special precision-made spiral bevel 
gears of nitralloy, nitrided to extreme 
hardness, housed in a grease-filled gear 
box, permit right-angle pump mounting, 
and save space. Compound winding of 
glass tape insulated coils provides high 
starting torque and improved speed con- 
trol. An integral fan on the armature 
shaft forestalls any possible cooling fail- 
ure. The brush mechanism has beryllium 
copper springs. Both motor and gear box 
have full ball-bearing construction. 


Precision assembled by hand, the 
KE 709 is one of the most reliable and 
efficient units of special purpose concen- 
trated motive power ever made... And 
only one of a large line of small light 
motors and otherauxiliary and accessory 
items for aircraft—designed, engineered, 
manufactured by Air Associates 
Inquiries are invited. 


¢ New orders on motors are now assured early delivery. 


Ai AssociatTEs, inc. 


TETERBORO, N. J.... BRANCHES: CHICAGO, DALLAS, LOS ANGELES 
OF AIRCRAFT SPECIALTIES. ..SUPPLIERS OF ALL TYPES OF MATERIALS TO THE INDUSTRY SINCE 1927 
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Pointers are given that should save 
sonsiderable time in attaining pro- 
jeiency. ‘The Ronald Press, New York, 


1944; 195 pages, $3.00. 


Methods of Advanced Calculus 
Philip Franklin 


Contents: Elementary Functions for 
Complex Values and Taylor’s Series; 
Partial Differentiation and Implicit 
Functions; Vectors, Curves, and Sur- 
facesin Space; Integration, The Defi- 
nite Integral Multiple Integrals; Line 
Integrals, Complex Variables; The 
Gamma Function and Related Definite 
Integrals; Elliptic Integrals; Vector 
Analysis; Differential Equations; Le- 
gendre Polynomials and Bessel Func- 
tions; Fourier Series and Partial Dif- 
ferential Equations; The Calculus of 
Variations and LaGrange’s Equations. 


A textbook on advanced calculus 
suitable for a course of the type now 
being taken by students whose major 
field of interest is engineering, mathe- 
matics, or science. The book is also 
suited to those who wish to refresh and 
improve their technique in applying ele- 
mentary calculus. It is therefore of 
yalue as a reference book for practicing 
engineers and applied scientists who re- 
quire a stepping stone to more special- 
ied mathematical treatises. The reader 
isassumed to have a working knowledge 
of calculus, but no greater facility is 
needed than that usually acquired from 
afirst course in the subject. The earlier 
chapters deal with topics touched on to 
some extent in elementary calculus, 
while later chapters deal with special 
higher functions. McGraw-Hill Book 
Company, Inc., New York, 1944; 486 
pages, $4.50. 


Engineering Inspection Practice 
A. T. King 


Contents: Reading the Working 
Drawing; Limits and Tolerances; Lin- 
ear and Angular Measurement; Arith- 
metic and Mensuration Revision; Trigo- 
nometry; Hand-Measuring Tools; 
Micrometers and Micro-measuring In- 
struments; Limit Gauging and Gauges; 
Measuring Screw Threads; Angular 
Measuring Instruments; Gear Measure- 
ment; Precision Measuring Tools and 
Machines; Engineering Materials; 
Engineering Hardening Processes; Me- 
chanical Testing of Materials; Hard- 
ness Testing; Aeronautical Inspection. 


A course in modern methods of engi- 
heering inspection, including aeronau- 
tical inspection. Information is fur- 
nished about the methods, gauges, and 
instruments used in engineering produc- 
tion workshops. The guide is intended 
for subcontractors and small manufac- 
turers who now employ precision meth- 
ods previously limited to large-scale 
manufacture, and for the many indi- 
viduals who are training for specific 
jobs of inspection. The best modern 
practice is described in easily understood 
language. 
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Subjects dealt with in the chapter on 
aeronautical inspection include the 
classification of steels; the inspection 
of aireraft timber, plywood, and wood 
propellers; coating, riveting, and weld- 
ing processes; and the determihation of 
proof tests. Chemical Publishing Com- 
pany, Ine., Brooklyn, 1944; 242 pages, 
$3.00. 


Military and Commercial 


Aircraft Hydraulics 
Raymond N. Greif 


Contents: Elementary Hydraulic Sys- 
tems—Basie Units; Complete Hy- 
draulic Systems—Basic Units; Mis- 
cellaneous and Specific Units; Descrip- 
tion of Typical Hydraulic Systems; 
Maintenance of Typical Hydraulic 
Units; Trouble Shooting, Hydraulic 
Fluids; Hydraulic Plumbing. 


Theoretical and practical knowledge 
required by mechanics specializing in 
the maintenance of aircraft hydraulic 
systems is given in this book. The 
author first presents a description of 
working systems with their component 
units. Individual units of the system 
are then described in detail. This is 
followed by information about how the 
system works in conjunction with other 
units. 

The book has been written to 
serve as a general text for aviation 
schools, as a reference book on hy- 
draulies and hydraulic equipment, as a 
home-study course for the apprentice 
mechanic, and as a trade manual for 
those already employed as hydraulic 
mechanics. It may also be used as a 
medium for acquainting private air- 
craft owners with the various elements 
that make up a hydraulie system. Pit- 
man Publishing Corporation, New York, 
1944; 113 pages, $2.00. 


Naval Air Navigation for 
C.A.A. War Training Service 


Schools 


Kent Collier, Lawrence Littlefield and 
Charles R. Shields 


Contents: Introduction; General 
Method and Procedure in Solving D.R. 
Navigation Problems; Explanation of 
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the Log Sheet; General Information 
Used in Problem Solution; Using the 
Mark 8 Computer; Types of Searches 
(Given Distance); Types of Searches 
with Time Given; General Vector 
Plotting Sheet Informaion; No Wind 
(Air) Position; Radio Fixes and Re- 
lated Topics; Climb Procedure, Wind 
Stars and Drift Angles. 


A text written especially to serve as a 
study and reference guide for cadets 
taking the Civil Aeronautics Adminis- 
tration war training course in naval dead- 
reckoning navigation. In writing this 
book the authors’ object was to include 
all the necessary materials and pro- 
cedures pertinent to this particular 
phase of the cadet’s training. Because 
naval dead-reckoning navigation re- 
quires both an adequate background in 
the subject and the ability to perform 
certain operations mentally and me- 
chanically, the authors have compiled 
a book that can be used as both a study 
and reference guide for these problems. 
The materials and procedures outlined 
have been used in the course given at 
the University of Kansas. Aeronautical 
Engineering Department of the Uni- 
versity of Kansas, Lawrence, Kan.; 
124 pages. 


Notes on Helicopter Design 
heory 


Alexander A. Nikolsky 


Contents: Review of Airscrew The- 
ory; The Helicopter in Vertical Flight; 
Introduction to Flapping and Feather- 
ing; Forward Motion; Performance 
Calculations; Applied Loads on the 
Blades; Static Stability. 


A series of lectures on the theory of 
helicopter design, given during a 4 
weeks’ course presented at Princeton 
University to a group of engineers rep- 
resenting the U.S. Army Air Forces, 
the U.S. Navy Bureau of Aeronautics, 
and a number of aireraft manufactur- 
ers. 

The notes do not constitute a text- 
book, but have been published in re- 
sponse to requests from those who 
thought they could benefit from the sur- 
vey of the data presented. Princeton 
University Press, Princeton, N.J., 1944; 
228 pages, $3.00. 


Book Notes 


Prelude to Invasion, by Henry L. 
Stimson; Public Affairs Press, Wash- 
ington, D.C., 1944; 332 pages, $3.25. 

For an accurate running account of 
the military progress of the war from 
December 11, 1941, to June 8, 1944, 
this compilation of the reports issued by 
the Secretary of War will be used for 
reference by those who wish to secure 
an overall view of the accomplishments 
of the Army. 

Mr. Stimson gives full credit to the 
Air Forces for the outstanding part they 


have taken in the strategic and tactical 
operations on all fronts. 


General “Ike” Eisenhower, by Delos 
W. Lovelace; Thomas Y. Crowell 
Company, New York, 1944; 140 
pages, $1.75. 

The life story of the Commander in 
Chief of the Allied forces in the Euro- 
pean area is one that is typical of Ameri- 
van life. As he is also in command of 
the air forces of England and the United 
States, a familiarity with his back- 
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ground and his life story will be helpful to 
any airman. 


Bomber Pilot, by Philip Harkins; 
Harcourt, Brace and Company, Ine., 
New York, 1944; 229 pages, $2.00. 

This story follows the career of an 
aviation cadet from his home in Ten- 
nessee, through his period of training, 
to his sorties over Germany. The hu- 
man side of the life of a trainee is em- 
phasized to make this book attractive 
to boys and to stimulate their ambition 
to become pilots. 

It recounts with great detail what 
flying feels like and what happens dur- 
ing combat operations. The attitude 
of the young pilots toward their new 
profession is shown by the many ex- 
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ERING REVIEW 
changes of wit, sarcasm, and humor so 
typical of the flying personnel of our Air 
Forces. 


Fighting Words, edited by War- 
field Lewis; J. B. Lippincott Com- 
pany, New York, 1944; 330 pages, 
$3.00. 

These stories differ from the usual 
run of war tales in that they were se- 
lected as prize winners in a contest 
among members of the armed forces, by 
a critical group of judges. The judges 
chose the stories by the process of elimi- 
nation on the basis of personality of 
characters, plot, and style. 

Outstanding is “Last Flight’’ by Pvt. 
G. Van Vlack, Jr., who writes of a stu- 


240 Pages 


reading. 


AIRPORT ENGINEERING 
By H. Oakley Sharp, G. Reed Shaw, and John A. 
Dunlop 


150 Pages 84” xl” $5.00 

Fundamentals of airport con =e tion: grading and drainage; 

site and location planning, stabilization; methods of design 

for subgrade support and surface pavements taxiways, 

aprons, landing strips; planning and design of air terminals 

PUMPS AND 
BLOWERS 

By Austin Church 

308 Pages $4 50 

Supplies basic design theory onstruction and applicatior 

lata on centrifug val pumps and blowers from the American 

viewpoint. Essential tim tested material and methods ex 

plaining standard practs 

OCCUPATIONAL ACCIDENT 
PREVENTION 

By Harry H. Judson and James M. Brown 

234 Pages $2.75 


Fundamentals of plant equired to bring about 
q 

accident prevention n tested methods for im 

provement of work pr provement of plant and 


equipment, safety groups and related activities 


CARE AND USE OF HAND TOOLS 
By R. R. Toliver; Edited by W. C. Lewis 

95 Pages $1.25 
How to handle and care for tools so that they last longer and 
give better service. Marked by very simple explanations and 
large, clear tllustrations 


HOW TO OPERATE A LATHE 

By J. T. Shuman and L. H. Bardo 

161 Pages $1.75 
A guide for the training of machine shop operators. Presents 
factual material in a clear, concise and practical way, by 
means of questions and answers 


WILEY BOOKS in AERONAUTICS 


Every day sees new developments in Aeronautics, for which you can prepare 
with authoritative books such as those listed below. Be ready for new demands. 
Make your selection and order today from the coupon below. 


MANUAL OF AIRCRAFT LAYOUT 
By Rudolph Faltus; Assisted by Charles Steinmetz 


An indispensable working tool for the aircraft construction mechanic. 
layout, drafting, sheet metal, repair, shop mathematics, eng 
struction problems, tooling, production planning, template de 


$3.00 


NOVEMBER, 


Covers: 
g elements, con- 
ypment, blueprint 


METEOROLOGY THEORETICAL 
AND APPLIED 
By E. Wendell Hewson and Richmond W. Longley 
75 


468 Pages $4 
A well-rounded view of ay ntials of theoretica 
and synoptic meteo f ga on statistical 


analysis of meteoro 


AIRPLANE PROPELLER 


PRINCIPLES 
By Wilbur C. Nelson 
129 Pages $2.50 
This book presents a f. tical, elementary treatment of 
fundamental princip ying the desig t ypera 
of the modern airpla s acrody lic analy 
structural analyses, prof f aterials, performance tests, 


etc. 


BASIC AIRPLANE MECHANICS 
By Hubert G. Lesley 


404 Pages $2.4 
A practical book v t portant facts and procedy 
which the airpla t know to keep planes 
good working order I k ts the same high caltbr 
the author's popu Airt Maintenar 


AIRCRAFT ENGINE MAINTENANCE 


By James H. Suddeth 


— ON APPROVAL COUPON 


JOHN WILEY & SONS, Inc. 
440 Fourth Avenue, New York 16, N. Y. 


Please send me on ten days’ approval the books I have checked 
in this advertisement (or I am attaching to this coupon a 
At the end of that time, 
if I decide to keep the books, I will remit indicated Price plus 


separate list of the books desired 


postage; otherwise I will return the books postpaid. 


400 Pages $2.75 
Shows just what steps t k andling any overhaul i 
It is up to date ak a source of quick, first-ha 
information 
AIRPLANE STRUCTURES— 
3rd Edition 

By Alfred S. Niles and Joseph S. Newell 

Vol. 1 $4.50 
Vol. I 439 Pages $4.50 
These two volumes analysis of welded tube structures, 
wooden beams and m etal or stressed-ski 
structures, and also off gn information 

Name 

Address 

City and State 

Employed by 
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dent pilot who was declared unfit fo 
further training. As a last fling 
took a night flight without permission 
and after having his thrill landed th 
plane safely without any one at the 
station knowing of his escapade ; 

There are also reproductions of many 
cartoons, selected by another committee. 
They give a cross section of the sense of 
humor of the service men. 


he 


Pinellas County Airport, Pinellas 
County Aeronautical Advisory Com. 
mission, St. Petersburg, Fla., July, 
1944; 48 pages. 

A booklet that gives extensive infor 
mation about Pinellas county’s master 
airport and other airport. facilities of 
that county and the surrounding coun. 
ties on the west coast of Florida. 

The second section of the publica- 
tion contains a survey of the commer. 
cial and industrial facilities of the re 
gion, with particular attention to air 
transport potentialities. Both sections 
of the booklet contain considerable sta- 
tistical data relating to the 
possibilities of the territory. 


business 


Infantry Attacks, by General Field 
Marshal Erwin Rommel; _ translated 
from the German by Lt. Col. 
Kidde; Ludwig Voggenreiter Verlag 
Potsdam, 1937; published and dis- 
tributed in the public interest by 
authority of the Alien Property Cus- 
todian, by The Infantry Journal, 
Washington, D.C., 1944; 265 pages, 
$3.00. 

A translation of Infanterte Greift an, 
written by Erwin Rommel when he was 
a Lieutenant Colonel in the German 
Army, and published in Germany in 
1937. It isa continuous narrative of his 
military experiences in the first World 
War, divided into three main_ parts. 
The first part deals with the war of 
movement, based on action in Belgium 
and northern France in 1914; the second 
refers to trench warfare in the Argonne 
and the High Vosges; and the third 
tells of open warfare in Rumania and 
the Carpathians in 1917. 

Field Marshal Rommel came so near to 
victory in Africa that an examination 
of his methods will be of interest to 
every soldier who wants to know how 
leaders have ring their skill. Asa 
lieutenant in the first World W: ar Rom- 
mel came up the “hard way.”’ This is an 
account of his experiences, with a 
critique of each operation. 

The most significant omission is any 
reference to aircraft cooperation, which 
indicates the great progress the airplane 
has made in warfare in the 26 years 
since the close of the war of 1914-1918, 
and even since the date of publication 
of the book. 


Sea Duty and Other Stories of Naval 
Action, by Jacland: Marmur; Henry 
Holt and Company, New York, 1944; 
168 pages, $2.00. 

For those who go down to the sea In 
warships this series of stories of naval 
engagements will be of great interest. 
The narratives are written in the terms 
of the men who fight, and disclose the 
human drama of their lives. 
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Elektrische Flugzeugausruestung 
(Electrical Equipment for Airplanes), 
by Bruno Klinker; Verlag Walter de 
Gruyter & Company, Berlin, 1942; 
published and distributed in the public 
interest by authority of the Alien 
Property Custodian by Edwards Broth- 
ers, Ine., Ann Arbor, Mich., 1944; 135 
pages, $5.25. 

The principal aim of this book is to 
acquaint those who are interested in the 
development, production, and operation 
of airplanes with the part played by 
electric power in the equipment of mod- 
ern aireraft. It is also the author’s in- 
tention to make the special require- 
ments more understandable by a de- 
tailed presentation of the conditions of 
operation. He does not attempt to give 
a description of all the instruments, but 
he has selected examples in such a man- 
ner as to offer a broad view. In order 
to promote an interchange of ideas and 
experiences the book gives a brief review 
of the particulars of the development 
of aircraft instruments, intended for 
those branches of the electrical industry 
not directly connected with the manu- 
facture of instruments. 

The principal sections of the text dis- 
cuss the use of electric power in air- 
planes, principal requirements, current 
supply, electrical installations 
aboard airplanes. 


Die Wechselfestigkeit Metallischer 
Werkstoffe (Alternating Strength of 
Metals), by Wilfried Herold; Verlag 
von Julius Springer, Vienna, 1934; 
published and distributed in the public 
interest by authority of the Alien 
Property Custodian by Edwards Broth- 
ers, Inc., Ann Arbor, Mich., 1944; 276 
pages, $7.25. 

It is stated that the development of 
modern technique, requires lightweight 
construction in combination with com- 
plete safety of operation. This means 
utilization of the materials up to the 
permissible strength limits. If the 
designer wishes to meet these require- 
ments, a general schematic treatment, 
according to the three load cases, is no 
longer sufficient. He must know exactly 
what actual stresses are taking place, 
as required by accurate strength analy- 
sis. This analysis is based on the 
knowledge of the characteristics of 
materials under static and alternating 
stress, and also on the actual course of 
the stresses. 

This book deals mainly with the first 
problem, while the second is only 
slightly touched upon. . In order to en- 
able the designer and technician to get 
the benefit of previously published re- 
search work concerning vibration 
stresses on materials, the most impor- 
tant investigations in this subject have 
been systematically compiled in this 
book. 


Technische Dynamik (Technical Dy- 
namics), by C. B. Biezeno and R. 
Grammel; Verlag von Julius Springer, 


Berlin, 1939; published and distrib- 
uted in the public interest by author- 
ity of the Alien Property Custodian 
by Edwards Brothers, Inc., Ann Arbor, 
Mich., 1944; 1,056 pages, $27.80. 


ENGINEERING 


This book presents static and kinetic 
problems as they are experienced in 
technical mechanics. The authors took 
into consideration that a technical prob- 
lem is worth solving only if it has prac- 
tical value. They gave special atten- 
tion to the methods of solution and de- 
veloped them in cémplete detail in the 
same manner as any engineer would 
actually do it in practice. The selection 
of the problems was made with a special 
but not exclusive view toward the 
problems of engine design, particularly 
automotive engines 

Because it was not expected that the 
information contained in the book could 
be absorbed in a single reading, each 
chapter is self-contained. The book is 
divided into four main sections desig- 
nated as principles, individual machine 
parts, steam turbines, and combustion 
engines. 

The first section contains chapters on 
principles of elastomechanics, general 
theorems of elastomechanies, and solu- 
tion methods. The second section in- 
cludes rods and shafts, springs and rings, 
plates and shells, and stress problems. 
In the third section are chapters on 
rotating discs, steam-turbine blades, 
and critical number of revolutions. 
The fourth section deals with mass 
interchange, performance interchange, 
and torsional vibrations. 

Technische Physik der Werkstoffe 
(Technical Physics of Materials), by 
C. Zwikker; Springer-Verlag, Berlin, 
1942; published and distributed in the 
public interest by aut hority of the Alien 
Property Custodian by Edwards Broth- 
ers, Inc., Ann Ar| Mich., 1944; 230 
pages, $8.50 

Within the li | space of this book 
the author gives » summary of old and 
modern views on the nature of solid 
bodies. Because of the limited size of 
the book and the great breadth of the 
subject covered, he had to curtail the 
selection of the problems to be discussed 
and solved. Experimental methods are 
omitted. Mathematical calculations 
are presented only to the extent that 
they are necessary to form the physical 
train of thought required to follow the 
text. 

The book Isa 
sections, as follo 
Structure of Solid Bodies; 
Electricity; Mechanical Vibrations; 
Thermal Properties; Properties De- 
pendent on Structure; Transforma- 
tions; After-Effect and Damping; 
Electronic Properties. Each section 
contains from seven to 17 short chapters 
discussing the different aspects of the 
main subject. 


| into ten principal 
Elementary Forces; 
Anisotropy; 


Turbulenz, Physikalische Statistik, 
und Hydrodynamik (Turbulence, 
Physical Statistics, and Hydrodynam- 
ics), by Hans Gebelein; Verlag von 
Julius Springer, Berlin, 1935; pub- 
lished and distributed in the public 
interest by authority of the Alien Prop- 
erty Custodian by Edwards Brothers, 
Inc., Ann Arbor, Mich., 1944; 177 
pages, $4.00. 

According to the author, this book is 
the result of research work on the tur- 
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bulence problem that he started in 1939 
under Professor Prandtl in Goettingegs 
The purpose of the research was to de 
velop hydrodynamic theory in such g 
way as to include the phenomena of tun! 
bulence. This was done by the applieg 
tion of statistical conclusion methods 
used heretofore with great success jy 
many branches of physics. Theref 

in the investigations presented in thi 
book hydrodynamics appears ag 
branch of physical statistics. 

The sections of the book are titled: 
Elements of the Calculation of Proi 
abilities; Classical Mechanics and Phyg 
ical Statistics; Application of Physigif 
Statistics to Flow Phenomena and Clag 
sical Hydrodynamics; Kinetic Theory@f 
Gases and Navier-Strokes’ Hydrody 
namics; Theory of the Turbulence Tem 
sor and Statice Hydrodynamics; Typ 
bulent Flow in Circular Tubes; Special 
Problems of Turbulent Flow; On the 
Importance of the “Time of Delay” og 
Physical Statistics. 


Berechnungsverfahren zur Bestim- 
mung der kritischen Drehzahlen yon 7 
geraden Wellen (Calculation Methods 
to Determine the Critical Number of 
Revolutions of Straight Shafts), by 
J. J. Holba; Verlag von Julius 
Springer, Vienna, 1936; published and 
distributed in the public interest by 
authority of the Alien Property Cus 
todian by Edwards Brothers, Ine, 
Ann Arbor, Mich., 1943; 190 pages, 
$4.10. 

A compilation of recent methods for 
the calculation of the critical number of 
revolutions of a shaft. The author 
states that no detailed presentation of 
such calculation methods applying to 
this branch of d{mamie mechanics, with 
reference to bearing loads and other re 
lated conditions, has been available 
previously. Such information is con- 
sidered to be valuable for the engine 
designer who is required to give careful 
attention to such conditions, which may 
be liable to cause trouble for purely 
physical reasons, 


Schmierstoffe und Maschinen 
schmierung (Lubricants and Engine 
Lubrication), by Erich Herwig Kadmer; 
Verlag von Gebrueder Borntraegerf, 
Berlin, 1941; published and distrib- 
uted in the public interest by author 
ity of the Alien Property Custodian by 
Mdwards Brothers, Ine., Ann Arbor 
Mich., 1944; 507 pages, $8.50. 

The author, a chemist, attempts net 
only to present this technical subject 
in a manner understandable to the lay 
reader, but also brings the subject up 
to date by the inclusion of the latest 
achievements of science. He gives I- 
formation about the chemical composi 
tion of lubricants, their manufacture, 
the properties and designations of 
various grades, with reference to VIS 
cosity, flash point, color, reflection and 
disbursion, specific heat and heat con- 
duction, distillation, molecular weight, 
and many other characteristics. 

The various sources from which 
lubricants are obtained, such as natural 
petroleum, fats, acids, graphites, syn- 
thetics, and others, are outlined. Proe- 
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Eastern writes a new page in Airline History’ 


Never was i 
| : s there a day when it was so vitally important to th 
nation é i iori i 
: t * high-priority air travel move swiftly to its desti 
ion...that increased 
é asec loads of air i i 
car 
a go arrive in plenty 
The achieveme 
Pree oer of Eastern Air Lines in completing all 
ights he for 7 
0 © on schedule for 71 consecutive days in the face 
of capac ads i i 
| I Hed loads and with daily flying time of every airpl 
oubled over prewar days is a record that in the 


words of the New York Times editorial of August 4, 1944 
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With a fl 
ee et reduced 50%, Eastern has equalled and even 
“ ded prewar records of passengers and cargoes deliver d 
ith eac > ered. 
with h Silverliner in the air an average of 14 hours and 
/ minutes eve ay, E i 
| utes every day, Eastern Air Lines maintenance men 
are ‘ > 
e doing a greater, more important job than ever 
As a part of E if 
a part of Eastern’s regul: i 
Eastern’s regular maintenance plan, every part 
) 1e > Pp. 
ie plane is checked, double-checked and triple checked 
rom propelle ail w i r 
: propeller to tail wheel tire. The results of this program 
1ave made possible a gre: 
I a great page in airline history, the fore- 


runner of eve -ater 
if even greater pages ahead. 
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G 
ever, the th 
> | are being made in commercial air trans- | 4 
port. The airlines, not only in their 
function 88 aids and operators for the | co 
armed services in & great network of | si 
global flying, but in their domestic wa 
operation, nave taken great forward | N 
duced fleets and personnel, they still | M 
passengers, mail and goods carried, | T 
and in the performance of schedules. | to 1 
4 | gastern Airlines, for example, has 
just established record not heretofore 
» |: equaled in commercial air transport ig 
histoty, flying all its achedules with 100 
|i ner cent performance for the two cone 
of June and July. Dur- | © : 
ths the line's “silver he 
fleet” flew 43,000,000 revenue passengeT D 
ple | miles in domestic operations alone, | 
while its carg° liners averaged about | 7 
ne | 20,000,000-pound miles a vq 
e This performance and that of the 
other air carriers, which are showing | ® 
joad factors and percentage of airplane 
use per day which would have peen | ™ 
ne | deemed incredible only & few years 
indicate the expanded air service for | ° 650 
which we may look in the days of peace: wi ee on 
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Courtesy of Curtiss-Wright 
Station Control Board for Maintenance... Upon this board 
is recorded every maintenance service that must be performed 
by the ground crew before a plane can be cleared for its 
next flight. 


= Courtesy of Curtiss-Wright 
Terminal Check ...The basic station check is repeated plus 
inspection of electrical, ventilation and air conditionin 
systems, gasoline and oil strainers and valves. Plane a 
upholstery are cleaned. 


Giles Photo 
650 Hour Check ...Wheel assemblies are now removed for 
overhaul. This includes demounting the tire for complete 
inspection of both tire and tube. Social attention is also 
given bearings and brakes. 


Giles Photo 
Station Check... At the end of every trip, Eastern Air Lines 
ground crews check engines, engine and flying instruments, 
radio equipment, controls, propellers, tires and brakes. 


Giles Photo 
Base Check ...This is a complete check-up of the entire 
lane. Engines, propellers, radio controls, landing gear are 
inspected with special attention to condition of wheels, 
and tires. 


Robert Yarnall Richie Photo 
6,500 Hour Overhaul... Propellers, engines, electric and 
radio equipment, lubricating systems, wheels, brakes, tires and 
all accessories are disassembled and carefully checked before 
return to service. 


RU BBER C0 M PANY ROCKEFELLER CENTER - NEW YORK 20, N. Y. 
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SAFETY FIRST, LAST AND ALWAYS 


IS EASTERN AIR LINES’ CREED 


National Safety 


Founded 


juring, its 

fatality during ot 

with an accurmulation. 
1930-19 


Rever huving 
194.8% Passenget Miles 
UWS Deparement ot Commearee 


wo date 
Air 
records is the 


FIRST SAFETY AWARD—In 1937 the National ifety 
Council instituted the Aviation Safety Award for Safe 
Air Transportation, On its record of no passenger fatalities 
in its entire operating history (1930-1936) Eastern Ait 
Lines won this award. The certificate states, ‘This, 
according to U.S. Department of Commerce records is 
the best Air Transportation Accomplishment to date.” 
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LATEST SAFETY AWARD — Other awards followed and 
again in 1944 Eastern Air Lines won the National 
Safety Council Award for commercial air lines operat- 
ing 100,000,000 passenger miles or more annually. 
Their record for safe air transportation for the period 
ending December 31, 1943 totaled 635,000,245 pas- 
senger miles without a passenger or crew fatality. 


U. S. ROYALS 


ARE SAFETY-TESTED, 


By test on Eastern Silverliners, in service on 
landing fields and carrier decks wherever air- 
planes fly, U.S. Royal Airplane tires have 
proved their stamina. They are contributing 
their part in making landings and take-offs 
safer under heavier loads and tougher operat- 
ing schedules. 


To give the extra strength, extra safety 
needed to do this wartime job, “U.S.” pi- 
oneered lighter, stronger rayon and nylon 
cord constructions now used throughout our 
Armed Forces. On the air routes of the world, 
on airliners, bombers, fighters and giant 
transports, U.S. Royal Airplane tires are 
setting new safety records day by day. 


Listen to the Philharmonic-Symphony program over the CBS net- 
work Sunday afternoon, 3:00 to 4:30 EW.T. Carl Van Doren 


and a guest star present an 


interlude of historical significance. 
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esses of refining are described in de- 
tail. 

The application of lubricants to the 
individual parts of machines is dis- 
cussed, as Well as devices for conducting 
the lubricants to the parts and surfaces 
to be lubricated. The book refers 
primarily to general industrial machin- 
erv, but a chapter is devoted to a dis- 
cussion of the lubrication of aircraft 
engines. 


Kerbspannungslehre (Notched-Bar 
Strength Theory), by H. Neuber; 
Verlag von Julius Springer, Berlin, 

1937; published and distributed in 
the public interest by authority of the 
Alien Property Custodian by Edwards 
Brothers, Inec., Ann Arbor, Mich., 
1944; 160 pages, $4.00. 

The purpose of this book is to pre- 
sent a practical stress theory based on a 
thorough theoretical investigation of 
materials. The author states that re- 
sults published so far are derived from 
experiments. These experiments deal 
only with individual cases, whereas it is 
his opinion that valid generalizations 
are needed. 

In the opening chapters the principles 
of the notch effect and the stress theory 
are explained. The theories of the ef- 
fect of the different types of notches 
two- and three-dimensional, prismatic 
reduction, and pointed notches—are 
discussed in following chapters. The 
concluding sections of the book give 
comparisons of the theoretical treat- 
ment with the results of experimental 
investigations of stresses, and nomo- 
grams on characteristic numbers. 


Die Grundlagen der Waermeueber- 
tragung (Principles of Heat Transmis- 
sion), by Friedrich Merkel; Verlag 
von Theodore Steinkopff, Leipzig, 
1927; published and distributed in the 
public interest by authority of the 
Alien Property Custodian by Edwards 
Brothers, Inc., Ann Arbor, Mich., 
1944; 234 pages, $4.90. 

The author gives available theo- 
retical and experimental research re- 
sults on heat transmission in an effort 
to make them suitable for practical use. 
The detailed statement of the theo- 
retical principles is intended to give a 
clear conception of the physical na- 
ture of the various phenomena. 

Because of the great importance of 
the subject in practice, a large part of 
this book has been devoted to heat 
transmission between solid walls and 
fluids or gases. In order to facilitate 
numerical calculations, special con- 
sideration has been given to the graphic 
representation of the most important 
formulas. The seale of the diagrams 
is arranged in such a way that inter- 
polation may be made easily and ac- 
curately by means of a millimeter rule. 

The main sections of the book refer 
to pure heat conduction in solid bodies, 
heat transmission, heat radiation, heat 
passage, and values of the most im- 
portant materials. 


Chemische Physik der Metalle und 
Legierungen (Chemical Physics of 
Metals and Alloys), by Ulrich Dehl- 


BOOKS 


inger; Akademsiche Verlagsgesell- 
schaft M.B.H., Leipzig, 1939; pub- 


.lished and distributed in the public 


interest by authority of the Alien 
Property Custodian by Edwards Broth- 
ers, Inc., Ann Arbor, Mich., 1944; 174 
pages, $4.25 

This book is intended to give a com- 
prehensive, exact, and clear picture of 
conditions and reactions in metals and 
alloys, as well as their causes. Accord- 
ing to the author, modern metallurgy 
has, in some respects, reached a rather 
unusual position. On the one hand, 
many practical experiences have been 
gathered, and yet the science is far from 
classic perfection. On the other hand, 
it is concerned with chemistry, physics, 
mineralogy, and technology. There- 
fore, the chemist and technician may 
find too much of physics and mathe- 
matics in this book, while the physicist 
will miss a discussion of precision meas- 
urements and complicated calculations. 

The three main sections of the book 
refer to research methods, equilibrium 
conditions, and kinetics. 


Materialpruefung mit Roentgen- 
strahlen (Material Testing by Means 
of X-Rays), by Richard Glocker; 


-Verlag von Julius Springer, Berlin, 


1936; published and distributed in 
the public interest by authority of the 
Alien Property Custodian by Edwards 
Brothers, Inc., Ann Arbor, Mich., 1944; 
386 pages, $9.65. 

The author reviews the three different 
properties of X-rays that form the basis 
of material-testing methods. These are 
absorption (macroscopic investigation 
of materials), spectral analysis, and 
bending in crystal lattices (microscopic 
investigation of materials). According 
to the book, about 15 years after X-rays 
had been discovered an investigation 
showed that they are bent when passing 
through erystals and are therefore of an 
electromagnetic nature. This test has 
been of the greatest importance for the 
future development of X-ray research, 
for it made possible the measurement 
of the wavelengths of X-rays, as well 
as the investigation of the atomic struc- 
ture of crystals. The application of 
these methods is described in detail, 
complemented by many _ illustrations 
and tables. 


Grundzuege der Schmiertechnik 
(Outline of the Lubrication Technique), 
by Erich Falz; Verlag von Julius 
Springer, Berlin, 1931; published and 
distributed in the public interest by 
authority of the Alien Property Cus- 
todian by Edwards Brothers, Inec., Ann 
Arbor, Mich., 1943; 326 pages, $6.60. 

It is stated that there are so many 
contradictory and obscure views on 
lubrication that a clear presentation of 
the prevailing interpretation is almost 
impossible. The aim of this book is to 
present the outlines of the technique 
of lubrication in the light of modern 
knowledge, in a concise and under- 
standable manner, as a guide for en- 
gineers. There is a brief, clear sum- 
mary at the end of each chapter giving 
a general review of the subject matter 
of the chapter. 
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The sections of the book are: char- 
acteristics of perfect lubrication; gen- 
eral calculation principles; carrying 
sapacity of perfectly lubricated sliding 
surfaces; friction conditions at perfect 
lubrication; lubrication methods, lu- 
bricants, and bearing metals; practical 
constructions and directions. 


Lehrbuch der Ballistik (Textbook of 
Ballistics), by C. Cranz; Verlag von 
Julius Springer, Berlin; published and 
distributed in the public interest by 
authority of the Alien Property Cus- 
todian by Edwards Brothers, Inc., Ann 
Arbor, Mich., 1944; Vol. I, 1925, 711 
pages, $24; Vol. II, 1926, 454 pages, 
$16.50; Vol. III, 1927, 408 pages, 
$15.50; Vol. IV, 1936, 292 pages, $11. 

Three main volumes and a supple- 
mentary volume constitute this book. 
The titles of the main volumes are as 
follows: I, External Ballistics, or the 
Theory of the Motion of the Projectile 
from the Muzzle of the Gun to the 
Penetration of the Target; II, Internal 
Ballistics, or the Motion of the Pro- 
jectile Within the Barrel of the Gun, 
and the Accompanying Phenomena; 
III, Experimental Ballistics, or Methods 
of Ballistic Measurement, Observation, 
and Recording. 

In Vol. I calculations of the para- 
bolic path of the projectile are given. 
Many problems and their mathematical 
solutions are stated in such a way that 
they may be followed easily, even by 
those who are not expert -mathema- 
ticians. The main problem of Vol. IT is 
the determination of gas pressure in the 
gun barrel, acceleration and velocity of 
the projectile, and temperatures of the 
powder gases, each as a function of 
time or of the course of the projectile in 
the barrel. There are some secondary 
problems relative to the heating of the 
gun barrel, to the effects of wear and 
tear on barrel and gun carriage, and to 
internal-ballistic measuring methods. 

In Vol. III mathematical and physi- 
cal measuring, observation, re- 
cording devices and their practical ap- 
plication are described. The supple- 
mentary volume brings the informa- 
tion contained in the previous volumes 
up to date. 


Physik der mechanischen Werk- 
stoffpruefung (Physics of Mechanical 
Material Testing), by Wilhelm Spaeth; 
Verlag von Julius Springer, Berlin, 
1938; published and distributed in the 
public interest by authority of the 
Alien Property Custodian by Edwards 
Brothers, Inc., Ann Arbor, Mich., 
1944; 179 pages, $3.90. 

It is stated that there are two dis- 
tinct material-testing methods, that is, 
the classical static load test and the 
modern dynamic fatigue test. There- 
fore, it becomes necessary to give critical 
consideration to the principal problems 
of material testing, in order to find a 
more solid basis for the endless number 
of individual observations and to in- 
dicate the points that static and dy- 
namic tests have in common. 

Statements in this book may de- 
viate sometimes from what is custom- 
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ary. Nevertheless, they help to point 
out the relations between various prop- 
erties of materials whose interpretation 
from a few basic conceptions is desired. 
In this way close interrelations be- 
tween static and dynamic tests are re- 
vealed; thus the danger that material 
testing may ultimately be split into 
two distinct trends is removed. 

The various sections of the book dis- 
euss the characteristics of static load 
devices, the analysis of load-deforma- 
tion diagrams, upper and lower yield 
limit, other yield phenomena, and the 
development of static testing machines. 
Other sections give information about 
equipment for dynamic tests, material 
damping, consideration of models, 
damping and strength values of ma- 
terials, and the physical importance of 
the characteristic values of materials. 
The final sections contain instructions 
for making fatigue tests, and summarize 
the conclusions and requirements. 


Kupfer im technischen Eisen (Cop- 
per Content of Technical Iron), by 
Heinrich Cornelius; Verlag von Julius 
Springer, Berlin, 1940; published and 
distributed in the public interest by 
authority of the Alien Property Cus- 
todian by Edwards Brothers, Inc., Ann 
Arbor, Mich., 1944; 225 pages, $4.90. 

The author has compiled a summary 
ofa large number of published investiga- 
tions of this subject, making it an ex- 
cellent reference book. The first of two 
main sections deals with the uses of 
copper as an alloy with various grades 
of steel. One such application of in- 
terest to the aircraft industry is the ad- 
dition of copper to high-carbon cast 
steel in the production of crankshafts, 
cylinder liners, brake drums, ete. The 
second section refers to the effects of 
copper content on the different types of 
cast iron. 


Hochschmelzende Hartstoffe und 
ihre technische Anwendung (Heat Re- 
sisting Hard Materials and Their 
Technical Application), by Karl Becker; 
Verlag Chemie, G. M. B. H., Berlin, 
1935; published and distributed in 
the public interest by authority of the 
Alien Property Custodian by Edwards 
Brothers, Inc., Ann Arbor, Mich., 
1944; 254 pages, $6.00. 

This book deals with carbides, ni- 
trides, borides, and their alloys. It de- 
scribes their properties of high melting 
point, great hardness, metallic char- 
acter, extreme conductivity, relatively 
high chemical resistance, ete.,. which 
make them materials suitable for ex- 
tensive use in numerous industries. 
Their employment in the form of cutting 
tools has revolutionized many of the 
processes of machining. The author 
gives a detailed discussion of the various 
properties of these materials and of the 
methods by which they are produced. 


Chemie und Technologie der Kunst- 
Stoffe (Chemistry and Technology of 
Synthetic Materials), Vol. I, Chemical 
and Physical Principles, and Testing 
Methods; Vol. II, Production Methods 
and Properties, by R. Houwink; Aka- 
demische Verlagsgesellschaft Becker & 
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Erler Kom.-Ges., Leipzig, 1942; pub- 
lished and distributed in the public 
interest by authority of the Alien 
Property Custodian by Edwards Broth- 
ers, Ine., Ann Arbor, Mich., 1944; 448 
pages, $20 per set. 

The aim of these two books is to ac- 
quaint scientists, technicians, and stu- 
dents with the development of synthetic 
materials and with the problems per- 
taining to them. The first volume is 
devoted to general problems and deals 
with the chemical, physical, mechani- 
eal, and electrical principles entering 
into the manufacture and use of syn- 
thetic materials. It also discusses test- 
ing processes and the economics of the 
industry. Only organic synthetic ma- 
terials are considered. The chapters 
of Vol. I are as follows: Organic Chem- 
istry of Synthetic Materials; Kinetics 
of the Reaction of the Polymerization 
and Polycondensation Processes; on 
Molecular Weight of Macro-Molecular 
Compositions, and Its Determination; 
Physics and Colloidal Structure; Elec- 
trophysies of Synthetic Materials; Me- 
chanical Methods of Treatment During 
Production; Grading and Standardiza- 
tion of Synthetic Materials; Testing of 
Films and Threads; Mechanical and 
Physical Strength Tests of Synthetic 
Materials; Electrical Tests of Synthetic 
Materials; Chemical Tests of Synthetic 
Materials; Economic Status of the 
Synthetic-Material Industry. 

The second volume is concerned with 
the production of the various synthetic 
materials and the sources from which 
they are divided. It contains the fol- 
lowing chapters: Synthetic Materials 
with a Base of Phenol and Its Deriva- 
tives; Synthetic Materials with a 
Base of Carbamide and Amino- 
triazine; Synthetic Materials with a 
Phthalic Acid Base; Synthetic Mate- 
rials Resulting from the Polymeriza- 
tion of Ethylene Derivatives; Synthetic 
Materials with a Cellulose Base; 
Synthetic Materials with a Base of 
Casein and Other Proteins; Poly- 
amides; Synthetic Materials with a 
Rubber Base; Synthetic Rubber; Var- 
ious Refined Natural Products; Tables 
of Physical and Chemical Data. 


Schweisstechnik im ~Flugzeugbau 
(Welding Technique in Airplane Con- 
struction), by Kurt Queitsch; Dr. M. 
Matthiesen & Company, Berlin, 1941; 
Lithoprinted by Edwards Brothers, 
Ine., Ann Arbor, Mich., 1944; 160 
pages, $6.55. 

An elementary book on welding for 
beginners, as well as a manual for the 
advanced welder. The various welding 
methods and their application to ferrous 
and nonferrous metals are described. 
Practical welding hints are given for 
the construction of various airplane 
parts. 


Schweisskonstruktionen (Welded 
Structures), by R. Haenchen; Verlag 
von Julius Springer, Berlin, 1939; pub- 
lished. and distributed in the public 
interest by authority of the Alien 
Property Custodian by Edwards Broth- 
ers, Inc., Ann Arbor, Mich., 1944; .123 
pages, $4.15. 
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The purpose of this book is to instruct 
the young engineer and the designer who 
may not be acquainted with welding 
techniques in the modern methods for 
the computation and design of welded 
structural parts. The author gives de- 
scriptions of the various welding proc- 
esses and their application to different 
materials, with particular attention to 
the preparation of the materials in such 
a manner as to obtain the most eco- 
nomical use of them and _ avoid 
waste. 

The book is divided into four sec- 
tions: (1) Principles of Production; 
(2) Calculation of Welding Connections; 
(3) Shaping of Welded Parts; (4) 
Finished Structures. 

The publication of the book was a con- 
sequence of the German 4-year plan, 
which called for the most economical 
use of all metals, including iron and 
steel. One of the means of complying 
with this order was considered to be 
the application of modern welding 
techniques to the making of lightweight 
and strong structures. 


American Air Mail Catalogue, 1943 
Supplement; The Airpost Journal, 
Albion, Pa., 1948; 67 pages, $1.00. 

The second supplement to the 1940 
edition of the American Air Mail Cata- 
logue is principally useful to those 
philatelists who have both the 1940 
catalogue and the prior supplement. 
It contains information for stamp col- 
lectors regarding recent flights. 


Handbuch der Spritzgusstechnik der 
Metallegierungen einschliesslich des 
Warmpressgussverfahrens (Handbook 
of the Die-Casting Technique of Metal 
Alloys, Including the Hot Press Casting 
Method), by Leopold Frommer; Ver- 
lag von Julius Springer, Berlin, 1933; 
published and distributed in the public 
interest by authority of the Alien Prop- 
erty Custodian by Edwards Brothers, 
Inec., Ann Arbor, Mich., 1944; 686 
pages, $26.40. 

This book deals with the principles 
of the die-casting process and with those 
of the design of die-casting machines 
and forms. It also describes construc- 
tion methods and gives information 
about construction materials and shop 
practice. 

The first chapter discusses considera- 
tions of the inlet process, and the re- 
sulting most suitable methods of opera- 
tion. Others contain dissertations 
about the die-casting form, the die- 
casting machine, and the arrangement 
of the form on the machine. The con- 
cluding section refers to die-casting 
machines in actual use, the alloys em- 
ployed, and practical application of 
die casting. Formulas are assembled 
in an appendix. 


Meet the Electron, by David Grimes; 
Pitman Publishing Corporation, New 
York, 1944; 120 pages, $2.00. 

A series of semitechnical lectures on 
the electron and electronics, which were 
presented by the author. The subject 
is presented in a form which will be 
easily understood by nontechnical read- 
ers: 
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STARTS LIFE IN A CAMERA’S LENS! 


A correspondent asks: ““How can they 
make so many B-29 parts in so many 
different plants and still get a perfect 
‘fit’? on the assembly line?” 

Photo templates are the answer. In 
one of the big Boeing plants drafts- 
men draw details of the Superfortress 
on a series of master patterns. These 
are ARMCO Galvanized PAINTGRIP 
sheets—painted pale green. 

PHOTOS ON STECL 
Next the master steel patterns are sent 
to the copying rooms. Negatives are 
made and a camera 


“shoots’’ the 


THE AMERICAN ROLLING MILL COMPANY 


drawings on other PAINTGRIP sheets 
coated with photographic emulsion. 
These templates then go to subcon- 
tractors in all parts of the country. 

This method insures faster tem- 
plate production; reproductions are 
accurate to one-thousandth of an inch 
per foot; more Superforts are ready 
to bomb Japan. 

Here are six reasons why thous- 
ands of tons of ARMCO PAINTGRIP 
have been used for aircraft templates: 
1. It has a protective galvanized coat- 
ing. 2. The neutral phosphate coating 


on the zinc takes and holds the paint, 
3, It is smooth, flat and easy to work, 
4. There is no flaking or peeling of 
paint along scribed lines, 5. There is 
no chance of error in copying. 6, 
Extra wide sheets are available. 
Whatever you make of sheet steel 
that is to be covered with an attracting 
and durable paint or enamel finish, 
ARMCO Galvanized PAINTGRIP sheets 
are a wise choice. Let us show you 
just why. The American Rolling Mill 
Co., 3231 Curtis St., Middletown, 0, 
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Opinions on Postwar Developments 

Aviation Predictions. A conservative 
but optimistic picture of postwar de- 
velopments in the aviation industry is 
presented in a compendium of recent 
predictions concerning the industry’s 
probable future course. Compiled for 
the executives of Simmonds Aero- 
cessories, Inc., the publication digests 
the publicly expressed thoughts of the 
heads of airplane-manufacturing com- 
panies; some of the country’s leading 
aeronautical engineers; prominent air 
transport executives; aircraft research 
directors; statisticians specializing in 
aircraft production; Government offi- 
cialsinthe Civil Aeronautics Administra- 
tion, Army Air Forces, and the Navy 
Department; and officials of the Na- 
tional Resources Planning Board, the 
Aeronautical Chamber of Commerce, 
and others. The inclusion of. figures 
demonstrating aviation trends and com- 
ments by individuals representing the 
industry’s competitors lends balance 
to the weight of the predictions com- 
piled in the brochure. 

The discussion includes the probable 
number of privately owned planes in 
the postwar period, the likely cost of 
such planes in relation to the average 
American income, what the prevailing 
types of planes will be, predictions as 
to the future of the helicopter, and pro- 
duction costs on the basis of dollars 
and cents per pound-weight of plane. 
Other topics are future mechanical de- 
velopments in aeronautics with special 
reference to safety factors, frank pre- 
dictions on the handicaps that private 
flying must face and suggestions for 
overcoming them, the tie-in between 
bus lines and air lines, the speed of 
future planes, and future cargo trans- 
port, together with a detailed study of 
carrier costs and freight rates. The 
probable extent to which military planes 
will be converted to peacetime uses, 
future fuel costs, the place the glider will 
occupy, surface competition, jet pro- 
pulsion, and future military aviation 
needs are some of the other subjects 
discussed. 

Tables summarize the guesses as to 
production and use during the coming 
10 years. It is a most useful eémpila- 
tion and will be welcomed as an aid 
to clarifying the minds of many as to 
the possible expansion of the aircraft 
field after the war. Simmonds Aero- 
cessories, Inc., New York. 


Finishing of Engine Parts 


_ Engine Parts Are Delicate Things; 
Even Finger. Prints May Harm Them. 


This article is concerned with the im- 
portance of perfect surface finishing of 
engine parts. The possibility that a nick 
or ascratch in a highly finished part may 
bring about a fatigue failure with a speed 
far out of proportion to the size of the 


imperfection is demonstrated. Ques- 
tions of how imperfections are caused 
and how they may be eliminated are 
considered. The Wasp Nest, September, 
1944. 


Specifications for Aircraft Metals 


United States and British Common- 
wealth of Nations Aircraft Metals is a 
handkook prepared by the special U,S.- 
British Aeronautical Materials Speci- 
fications Committee as a result of dis- 
cussions between representatives of the 
Society of British Aircraft Constructors, 
Ministry of Aircraft Production, British 
Air Commission, and the Society of 
Automotive Engineers. These discus- 
sions took place during the Summer of 
1943 when representatives of the British 
organizations visited the United States. 
The Committee had the active coopera- 
tion of the Army Air Forces and the 
Navy Bureau of Aeronautics in the 
compilation of the data, which have 
been published as a part of the AN Aero- 
nautical Handbook, AN 01-1A-9, for 
maintenance and repair. The informa- 
tion has been assembled in this booklet 
in order to make it available to the per- 
sonnel of the aircraft industry. 

It includes tables of specifications 
for aircraft metals classified under fer- 
rous, aluminum, magnesium, copper, 


nickel, tin, zinc, bismuth, and lead ° 


alloys. Another set of tables contains 
chemical compositions and mechanical 
properties of the same list of alloys for 
aircraft uses. SAE Aeronautical In- 
formation Report No. 8, Society of Auto- 
motive Engineers, Inc., New York. 


Manual of Quality Standards 


Quality Manual is the title of a ring- 
bound, board-covered manual, the pur- 
pose of which is to provide a source of 
information to promote uniformity of 
quality among member aircraft com- 
panies and their subcontractors and 
vendors. The subject has been treated 
in a manner intended to be helpful in 
the instruction of new personnel and 
at the same time to extend to all member 
companies the benefits of every other 
member company’s experience. It is a 
reference manual and is not to be used 
as an authority or to supersede Gov- 
ernment, commercial, or prime-con- 
tractor’s specifications. Reference to 
specification numbers has been pur- 
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posely avoided, and no effort is made 
to incorporate factory procedure. 

Its chapters deal with inspection 
methods in each of 33 different clas- 
sifications of aircraft manufacturing 
procedures, ranging from receiving in- 
spection to the final steps of flight in- 
spection and shipping inspection. Azr- 
craft War Production Council, Inc. 


Transport Planes Reconverted for 
Civilian Use 


Johnny Comes Marching Home. Some 
brief notes about how the Douglas Air- 
craft Company, Inc., reconverts DC-3 
planes returned by the Army back to 
their specifications for use as civil trans- 
ports. The operations outlined as 
necessary for the reconversion job in- 
clude reskinning, repainting, and _ re- 
building, together with the installation 
of engineering improvements that have 
been developed since the war started. 
Douglas Airview, September, 1944. 


Hard-Facing Parts for Longer Wear 


Cut Costs with Haynes Stellite Hard- 
Facing Rods. A new pamphlet has been 
issued about a hard-facing medium for 
re-enforcing worn machinery and equip- 
ment parts. Recommended _par- 
ticularly for welding shops, this pam- 
phlet outlines the advantages of pro- 
tecting wearing parts by hard-facing 
them with Haynes Stellite alloy. It 
lists typical parts that can be hard- 
faced in various industries and contains 
illustrations of some of these parts. 
Haynes Stellite Company, Unit of Union 
Carbide and Carbon Corporation, New 
York. 


Financial Analysis of Air Lines 


Airlines—1944. This is a_ recent 
financial study of the air lines of the 
United States. It has been prepared by 
the analysts and economic specialists 
of the largest brokerage house in this 
country. After general comment about 
the air transport situation as it ap- 
pears in 1944, there are sections dealing 
with existing air routes and possible 
postwar world airways, the nation’s 
aerial assets in man power and machines, 
the growth of investment in air trans- 
portation, and sources of revenue. 

This is followed by statements show- 
ing the status of each of the leading 
air lines. These figures are supple- 
mented by graphs and charts and a 
general statement showing the current 
situation of each air-line company. 
Merrill Lynch, Pierce, Fenner and 
Beane. 
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3 Standard Fastenings 


for Production Efficiency 


Phillips Recessed Head 

Screws—The modern, ef- 
fective, time-saving fastening 
device proven in tens of thou- 
sands of assembly lines. Other 
standard head styles are also 
available. 


Self-Tapping Machine 

Screws —Eliininate sep- 
arate tapping operations for 
fastenings to castings, heavy 
gauge sheet metal, and plas- 
tics. Also available with 
Phillips Recessed Head. 


Washer-Screw Assem- 
blies — When use of lock 
washers is indicated, the time- 
saving of pre-assemblies is 
obvious. Also available in 
standard slotted head styles. 
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AVOID UNNECESSARY ASSEMBLY 
DELAYS BY PLANNING 
YOUR FASTENINGS NOW 


““Cold-forging’’— proof #25 
»».more each month 


Forethought, when your product is still in the design 
stage, can mean timely delivery of fastenings for that 
“long planned” fast assembly job. Your early and 
precise choice of fastenings—standard or special— 
may be vital to the fast and exacting assembly job 


required for an advantageous start on postwar pro- 
duction. 


That's where Scovill comes in... our broad experi- 
ence in fastenings and ingenuity in special design 
qualify us as specialists in the fastenings field. Let us 
help you determine the best modern fastenings to use 
—a featured standard fastening or a part especially 
designed to suit your needs. 


The part shown above is one of Scovill’s many spe- 
cial purpose cold-forged items. Our special processing 
of this part meant substantial savings in money —ma- 
terials—motions. Call our Fastenings Expert for as- 
sistance so that you likewise may profit. Call him now. 


SCOVILL MANUFACTURING COMPANY 
WATERVILLE 


SCREW 


propucts DIVISION 


WATERVILLE 48, CONN, G&S TEL. WaTeRBURY 3-3151 


NEW YORK, Chrysler Building . DETROIT, 714 Fisher Building . CHICAGO, 1229 W. Washington Boulevard - PHILADELPHIA, 18 W. Chelten Avenue Buildin, 
PITTSBURGH, 2882 W. Liberty Ave. - SYRACUSE, Syracuse - Kemper Insurance Bldg. - LOS ANGELES, 2627 S. Soto St. - SAN FRANCISCO, 434 Brannan St. 
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Bombing Japanese Steel Plants 

Can the B-29 Smash Nippon’s Steel 
Industry? Reynolds Phillips. An ex- 
planation of why the steel industry has 
apparently been selected as the main 
target in the B-29 attacks upon Japan. 
Analyzing her steel supply as one of 
the vulnerable points in Japan’s ability 
to wage war, the writer reviews her at- 
tempt to increase steel production and 
decentralize it by establishing steel 
factories in Manchukuo. He then shows 
that, while the steel industry in Japan 
proper presents a ready target for bomb- 
ing attack because of its intense con- 
centration, factories in Manchukuo are 
also vulnerable to bombing because the 
operating range of the B-29s brings them 
within raiding distance. In addition 
to noting the difficulties of decentraliz- 
ing steel mills in Japan, the writer also 
draws attention to the fact that the 
Japanese have been beset by production 
trouble in Manchukuo, which makes 
the steel factories in Manchukuo par- 
ticularly liable to disruption by con- 
tinued bombing. Boeing Magazine, 
September, 1944. 


Shot Peening and Metal Fatigue 


Shot Peening and the Fatigue of 
Metals, a technical paper by H. F. 
Moore, for many years Research Pro- 
fessor of Engineering Materials at the 
University of Illinois, has been published 
in booklet form. Among the subjects 
included are: types of structural dam- 
age of metals; how shot peening in- 
creases resistance to plastic distortion; 
the origin of fatigue cracks; the effects 
of cold working; measurement of shot- 
peening intensity; examples of in- 
creased fatigue life from shot peening; 
and many others. The booklet is il- 
lustrated by microphotographs, charts, 
and tables and contains research data 
that, it is stated, have never before been 
published. American Foundry Equip- 
ment Company, Mishawaka, Ind. 


Shipping Mounts for Engines 


Plywood Shipping Mounts for Pratt 
& Whitney Aircraft Engines Save Time 
and Labor. How the problem of pack- 
ing and moving radial aircraft engines 
was simplified by the development of 
truncated cones made of plywood to 
which the engines could be bolted is de- 
scribed in this article. Requirements 
that had to be met in developing these 
mounts are enumerated as low weight, 
maximum strength, rigidity, ease of 
fabrication, and economy of material. 
The special bonding method devised for 
the manufacture of these engine mounts 
is deseribed. The Resinous Reporter, 
September, 1944. 


Tool Manufacturers 


Sheffield Contract Services. A 16- 
page brochure contains information 
about the contract service of the 
Sheffield Corporation. Data on com- 
pany procedures, facilities, and equip- 
ment are included in the account of the 
services that are available in con- 
nection with the design and manufac- 


The Boeing B-29 high-performance wing. 
landing and take-off characteristics. 


ture of machine tools and production 
equipment. The Sheffield Corporation, 
Dayton, Ohio. 


Booklet on Radio Compass 

The Radio Compass is the title of a 
booklet that describes how this in- 
strument aids the aircraft pilot in flying 
his course safely. A simple, non- 
technical description of the radio com- 
pass and the way it was developed is 
also given. Diagrams and _ illustra- 
tions are provided to clarify the sub- 
ject. Bendix Radio Division, Bendix 
Aviation Corporation, Baltimore. 


Superfortress Propeller 

“Target—Tokio.” Together with 
some design data about the Superfor- 
tress’ propeller, information is given 
about methods and machinery that were 
developed for the manufacture of this 
component. Engineering problems that 
are noted were those met by Hamilton- 
Standard, designers of the propeller; 
manufacturing techniques and equip- 
ment are those of Frigidaire Division of 
General Motors, licensee of Hamilton 


Standard. Procedures mentioned in- . 


clude special fitting, tightening, and 
counterbalancing operations. Among 
the machines described is one for check- 
ing airfoil contours and another for 
checking the spider on which the entire 
hub assembly is built. The Bee-Hive, 
July-August, 1944. 


Powdered Metal Bearings 


Oilite Powdered Metal Products. .A 
‘catalogue containing 168 pages makes 
available in convenient form informa- 
tion about powdered-metal bearings 
and parts for various industries. A 
brief description is given of the various 
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The huge flap is responsible for excellent 
Nacelle tip prevents air turbulence. 


types of powdered-metal bearings and 
how they are manufactured. Charts 
show their performance characteristics. 
A large section of this catalogue is de- 
voted to tabulated data on the di- 
mensions of stock plain bearings, flange 
bearings, and thrust bearings. Chrysler 
Corporation, Amplex Division. 


Data Book on Stop Nuts 


Esna Data Book and Catalog. A data 
book and catalogue contains informa- 
tion about Elastic Stop nuts. Sections 
of the book, which incorporates 119 
pages, refer to hexagon, anchor, and 
clinch nuts. The data given include 
dimensions, weights, load strengths, 
finishes, and part numbers. Descrip- 
tions of the various types of fasteners 
also are given. Elastic Stop Nut Cor- 
poration of America, Newark, N.J. 


A.T.C. Test Unit 


Assuring Safety in ATC. The func- 
tions of the Air Transport Command’s 
Test Unit is described. As related, 
it is the job of this unit to compile long- 
range testing data on the cruising char- 
acteristics of every aircraft flown by 
the Air Transport Command. The Test 
Unit operates from the Army Air Base 
in Miami. Plane Talk, September, 
1944. 


S.A.E. Aeronautical Standards 


New and revised Aeronautical Stand- 
ards and Recommended Practices have 
been released. They are numbered AS 
6A, 160, 161, 172, 173, and 181-186, as 
well as ARP 197. They refer, respec- 
tively, to shipping instructions for air- 
craft-engine enclosures, propeller-shaft 
collars, lifting eyes, nuts, and caps. 
Standards AS 181-186 deal with wheel 
and axle dimensions, and ARP 197 gives 
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PRECISION PARTS 


ACE MACHINING 
ON THE BEAM 


This is a vital part of an air-borne 
instrument. Its beam picks out a 
bomber’s target below the clouds. It 
helps bring the crew home safely 
after the mission. It helps avoid 
mid-air collisions. 

Ace manufactures these parts 
complete from stainless-steel bar- 
stock. Each piece is roughed out on 
a screw-machine and then the 
square milled on the end. It is then 
cylindrically ground and the flats 
are surface-ground. After complet- 
ing these operations, the threads are 
ground from the solid blank. 

Working with close tolerances on 
a mass-production basis is an Ace 
accomplishment that offers many 
worthwhile advantages. If you are 
thinking in terms of small parts or 
assemblies, it will pay you to con- 
sult with Ace. Send sample blue- 
print or sketch for quotation. 


te * 


ACE MANUFACTURING CORPORATION 
for Precision Parts 


1243 E. ERIE AVENUE, 
PHILADELPHIA 24, PA. 


| 


A Complete Service Under One Roof 


Whether your job requires machining, 
grinding, or stamping .. . and whether 
it involves drilling, threading, or hard- 
ening ... Ace is set-up to handle each 
operation. Responsibility at Ace is not 
divided. Time at Ace is not wasted 
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recommendations for the preservation 
and packaging of aircraft engine parts. 


| Society of Automotive Engineers, Inc. 


| 


| 
| 
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Bulletin on D.C. Solenoids 


This 32-page bulletin describes and il- 
lustrates a line of direct-current sole- 
noids. Included are solenoids designed 
for various aircraft applications, such as 
retarding magnetos, starting engines, 
operating hydraulic valves and mechan- 
ical clutches, releasing bombs and fuel 
tanks, and locking retracting gear. The 
bulletin contains tabular data on the 
various types of solenoids and also di- 
mensional drawings, wiring diagrams 
and response-characteristic charts. Can- 
non Electric Development Company, Los 
Angeles. 


New Travel Plan 


United Air Lines Invites Y our Opinion 
on a Proposed Volume Travel Plan is the 
title of a questionnaire inviting pros- 
pective travelers to give their opin- 
ions regarding a volume travel 
plan. The proposed plan represents 
a revision of the company’s present 
travel plan, which permits individuals 
holding ‘‘air travel cards” to purchase 
transportation on credit. The new plan 
is stated to offer simplification and cer- 


new 


| tain other advantages to subscribing 


| from the Propelle: 


companies as well as to the air lines. 
United Air Lines Transport Corpora- 
tion. 


Experimental Manufacturing 
Department of Propeller Plant 


They Make It First. Supplemented 
by some brief descriptive data about 
the unit’s activities, this is an explana- 
tion of the role played by the Experi- 
mental Manufacturing Department of 
Curtiss-Wright’s Propeller Division in 


the development ol new propeller com- 
ponents. It is the function of this de- 
partment to build prototypes of new 


propellers and thei 
preproduction tests 


components for 
Entirely divorced 
Division’s regular 
manufacturing facilities, this depart- 
ment is reported to operate as a self- 
contained unit. On a smaller scale, its 
organization and facilities correspond to 
those of a regular production plant. A 
chart of the department’s organiza- 
tional setup is included with the article. 
The Bladesman, September, 1944. 


Spring Design 


Springs Designed for the Job. Anew 
8-page booklet emphasizes the impor- 
tance of correct spring design for air- 
craft, as well as other applications. It 
describes the four factors essential to de- 
signing a spring for correct specific pur- 
poses: (1) a thorough study of working 
conditions; (2) the use of the services of 
experienced spring engineers; (3) the 


| choice of right material; and (4) the 
ability to fabricate a spring efficiently, | 


regardless of intricate design. 
The five basic types of springs are il- 
lustrated and defined. A wide variety 


is shown of the many shapes and sizes | 
into which these five types may be de- ! 
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Think of what YOU can 
do with this new flexible 
electric HEAT unit 


You can coil it around pipes, valves, noz- 
zles, cylinders. You can spiral it around 
molds. You can fit it to odd contours or 
zigzag it on flat surfaces. 

Engineering departments of a score of 
the biggest chemical, electrical and in- 
dustrial companies in America already 
have found new and unexpected uses 
for this revolutionary H. & A. “serpen- 
tine” unit. Of metal-ceramic construc- 
tion, it can be made in varying lengths 
and diameters...and in capacities of 
from a fraction of a watt to 15-20 watts 
per lineal inch. Exact temperatures up 
to 1000° F. can be maintained. 

More than 500,000 H. & A. Heaters of 
various types are in use, meeting the 
most exacting requirements. Our broad, 
practical experience may be of help in 
solving your specific problem. 


SEND FOR OUR BOOKLET 
“Controlled Electric Contact 
Heat.’ Write H. & A. Engi- 
neering Dept., 100 Leroy Ave., 
Buffalo 14, New York. 
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Laboratory Standards . . . Precision DC and 
AC Portables . . . Instrument Transfomers 
Sensitive Relays... DC, AC, and 
Thermo Switchboard and Panel Instruments. 


WESTON 
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Specialized Test Equipment . . . Light 
Measurement and Control Devices... 
Exposure Meters... Aircraft Instruments... 
Electric Tachometers . . . Dial Thermometers 


WESTON ELECTRICAL INSTRUMENT CORP., 600 Frelinghuysen Avenue, Newark, N. J. 
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ARMY AIR FORCES 
MATERIEL COMMAND 


Subject: Quality Control Classification 
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signed. The brochure also details the 
characteristics of twelve of the com- 
monly used spring materials and in- 
cludes data about the specialized equip- 
ment necessary for producing a variety 
of spring designs. M uehlhausen Spring 
Corporation, Division of Standard Steel 
Spring Company, Logansport, Ind. 


Aircraft Pumps 


A New Design, Low Suction Loss, 
Rotary Pump. R. J. 8. Pigott. A re- 
print in booklet form of a paper pre- 
pared for a meeting on altitude lubrica- 
tion held at The Pennsylvania State 
College. It describes a new type of 
rotary pump for aircraft oiling systems 
and the research that led to a design 
with a low-suction loss. Photograph 
and diagrams of the pump are shown. 
The report is designated as AG 00 (37), 
Engineering Division. Gulf Research 
and Development Company, Pittsburgh. 


Electric Control Equipment 


The Key to Modern Aircraft Controls. 
William P. Lear. A paper presented 
at the joint meeting of the Franklin 
Institute and the American Institute 
of Electrical Engineers has been re- 
printed in booklet form. It discusses 
remote and automatic electric controls 
for modern aircraft. Among the de- 
vices described are actuators, retrac- 
tior units, positioning controls, mag- 
netic clutches and brakes, selsyn-type 
signals, and preset positioning controls. 
The general theory of automatic con- 
trols is explained, and typical aircraft 
applications are outlined. Diagrams 
and cutaway illustrations are included 
to clarify the text. Lear Incorporated. 


Global Delivery Service 


Sending Them Overseas. This is an 
article on the organization and work 
of Consolidated Vultee’s Foreign De- 
livery section. Under the jurisdiction 
of the corporation’s Flight and Service 
Department, the Foreign Delivery sec- 
tion is charged with delivery of Con- 
solidated Vultee planes to places all 
over the world. Requirements for 
members of the air crews who fly the 
planes to their destinations are noted. 
Plane Talk, September, 1944. 


Hot Working of Steel 


Hot Working Improves Properties of 
Metal. How the quality of metal is 
improved by hot-working is described 
in a 40-page booklet, which has been 
issued for those having to do with the 
metalworking industry. The booklet 
tells how steel gains progressively in 
strength and toughness as it is passed 
through hot-working operations from 
the ingot to the finished forging. Tech- 
neal Committee of the Drop Forging 
Association, Cleveland. 


Kron Scale Catalogue 


Catalogue No. R-44 of Kron scales 
made by Yale describes the line of plat- 
form scales and special models for count- 
ing, batching, tensile strength, and dy- 
namometer work. It is illustrated and 


contains specifications and dimensions 
of every standard Kron Seale. The 
Yale & Towne Manufacturing Company, 
Philadelphia Division, Philadelphia. 


Radio Transmitters 


A booklet has been issued describing 
the features of a transmitter, designated 
as FTR-3, which is suited to a wide 
variety of applications, including those 
in the aeronautical field. The equip- 
ment is intended for single- or mul- 
tiple-channel radio telegraph or tele- 
phone service. It consists of three basic 
units, similar in outward appearance, 
which may be used in various combina- 
tions. These are a radio-frequency unit, 
an audio-frequency unit, and a power- 
supply unit. Specifications of the 
equipment are listed. Federal Tele- 
phone and Radio Corporation, Newark, 
N.J. 


Nine Mile High’’ Magneto 


New Magneto Helps Fliers “Go Up- 
stairs.” Some brief information is 
given about the North East magneto 
for aircraft engines, designed and manu- 
factured by the Deleo Appliance Di- 
vision. It is claimed that this magneto 
will function efficiently at all altitudes 
up to 50,000 ft., although it does not 
exceed conventional magnetos in weight, 
mechanism, auxiliary equipment, or 
service requirements. Several photo- 
graphs depict how the device is pro- 
duced and operated. G. M. Folks, Sep- 
tember, 1944. 


Electronic Induction Heat-Treating 


Here’s Help on Your Heat Treating 
Problems. A new job shop service 
specializing in electronic induction heat- 
treating is the subject of a 6-page folder. 
Besides describing the service, the folder 
cites the advantages of induction heat- 
treating. Those discussed are minimum 
distortion, minimum oxidation, maxi- 
mum uniformity, controlled localiza- 
tion, controlled depth of penetration, 
speed, and economy. Central Boiler and 
Manufacturing Company, Detroit. 


Disc-Clutch Maintenance 


Installing and Servicing Pullmore 
Multiple-Disc Clutches is the title of a 
manual containing instructions on the 
installation and maintenance of mul- 
tiple-dise clutches having capacities 
ranging from 1 to 90 hp. at 500 r.p.m. 
The instructions are for both single and 
double types of clutches for operation 
in oil or dry. These clutches may be 
used as main-drive clutches, as aux- 
iliary clutches controlling individual 
units, and in power take-off mechan- 
isms. A folder containing engineering 
data on these clutches has also been is- 
sued. Rockford Drilling Machine Di- 
vision, Borg-Warner Corporation, Rock- 
ford, Ill. 


Surface Roughness Gauging 


Profilometer Comments, Technical Sup- 
plement No.1. This folder describes the 
Profilometer, an instrument for measur- 
ing the surface roughness of materials 


that have been finished by grinding, 
milling, turning, and other methods. 
It is explained that the operation of this 
surface-roughness gauging instrument 
is based on electronic principles. Defini- 
tions of surface roughness are given, and 
the readings produced by the instru- 
ment are described. Physicists Re- 
search Company, Ann Arbor, Mich. 


Plant Maintenance Section of Air- 
Line’s Overhaul Base 


Master of Many Trades. William L. 
Holly. The work of the Plant Main- 
tenance Department of American Air- 
lines’ overhaul base at LaGuardia Air- 
port is outlined. Duties of three dif- 
ferent sections of the department are 
described. The first section is the elec- 
trical group; the second comprises the 
steamfitters, plumbers, and firemen 
group; and the third includes service- 
men, carpenters, and painters. Flag- 
ship News, September, 1944. 


Profile Grinder 


The Sheffield Micro-Form Grinder is 
the title of a bulletin describing a grind- 
ing tool for the precision production of 
profiles direct from the drawing. It is 
explained that this grinder is designed to 
finish-grind all profiles within its range. 
It is suited for the grinding of both 
circular and flat-form tools, templates, 
profile gauges, cams, and dies from hard- 
ened materials, including tungsten car- 
bide, and is not limited by. the regular- 
ity or irregularity of the work. The 
15-page publication is designated as 
Bulletin No. M-120-144. The Sheffield 
Corporation, Dayton, Ohio. 


Rocket Launcher Tubes 


Boom—Whi-i-ish!! This is an ac- 
count of some of the operations seen by 
a visitor in a trip through a plant where 
extruded Dowmetal rocket-launcher 
tubes for aircraft are being manu- 
factured. The writer tells how the 
visitor sees billets passed through ‘the 
tempering oven and then automatically 
transferred to the extrusion press. 
What appears to be an endless tube is 
seen coming from the other end of the 
press. The tubing is sawed from the bil- 
let stub and is carried forward by a rol- 
ler conveyer for further operations, 
which include sawing into sections, 
straightening, removing burrs, and in- 


spection. Production operations are 
illustrated. Dow Diamond, September, 
1944. 


Comparator Charts 


Screw-Thread Comparator Charts. A 
new folder has been issued on universal 
screw-thread comparator charts that 
are available for the entire series of both 
American National Fine-Threads, Class 
Two Fit, and Class Three Fit, and 
American National Coarse-Threads, 
Class Two Fit, and Class Three Fit. 

It is noted that the elimination of 
duplicate charts has made possible the 
checking of from one to seven screw- 
thread sizes on individual charts. In- 
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Refinery Terminal 
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RUBBER PLANT 
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TANK CARS 


Typical Sinclair Refinery, Transportation and Distribution Units. 


@ SINCLAIR produces oil from more than 8000 
wells located in the United States and Venezuela. 


@ MANUFACTURES all types of petroleum 
products in 10 modern refineries processing 
90,000,000 barrels of crude oil annually. 


@ TRANSPORTS 300,000 barrels of crude oil 
and finished products daily through 14,000 miles 


of pipe lines; also employs thousands of tank 
cars and a large fleet of ocean tank ships. 


@ OPERATES a chain of waterfront terminals 
from the Gulf of Mexico to New England. 


@ DISTRIBUTES petroleum products through 
2000 wholesale bulk plants which also service 


a network of many thousands of Sinclair Dealer 
stations. 


@ PRODUCES basic material for manufacture 


of synthetic rubber in one of the largest butadiene 
plants in the United States. 


Sinclair is America’s outstanding manufacturer of lubricants. 


FOR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE, 


NEW YORK 20, N. Y. 
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formation is also given about com- 
parator charts for British Standard 
Whitworth threads. Engineers Special- 
ties Division, Universal Engraving & 
Colorplate Company, Inc., Cleveland. 


Bonding Douglas Fir 


New Douglas Fir Plywood Adhesive 
Announced. Attention is called to the 
development of Amberlite PR-83, a 
new phenolic adhesive especially de- 
signed for the bonding of EXT-grade 
Douglas fir plywood. The ideal quali- 
ties for a resin adhesive for Douglas fir 
plywood are listed. How the new ad- 
hesive meets these requirements is de- 
scribed. The Resinous Reporter, Sep- 
tember, 1944. 


New Lofting Method 


Precision Lofting. A new brochure 
gives an insight into the industrial “‘loft- 
ing’ method for producing, with accu- 
rate templates, a variety of products 
ranging from automobiles, aircraft, 
and household appliances, to small 
components. Basically, the method in- 
volves the mechanical reproduction of 
full-size detail drawings directly on 
tooling materials. Considerable man- 
ual duplication of scale drawings and 
manual transferring from blueprints 
to tooling materials are thereby elimi- 
nated, and substantial savings in time 
aremade. Template Reproduction Com- 
pany, Philadelphia. 


“Pressure Pattern’’ Theory of Flight 


TWA Pilot Revolutionizes Distance 
Flying Technique with New Theory. 
Anew theory of avigation is interpreted. 
The flight technique based upon the 
theory devised by T.W.A. personnel is 
called “pressure pattern’ flying. Its 
essence is to follow the contours of pres- 
sure areas in the wind streams when 
piloting a plane. Absolute altimeters 
help to determine the plane’s position 
in relation to the pressure areas. The 
Skyliner, August, 1944. 


Fifteen Years of Producing Aircraft 
Radios 


Growth of a Company. The history 
of Lear Incorporated is outlined in a 
leaflet published by the company. 
Progress in the development of this 
aircraft-radio manufacturer’s products 
and increases in sales, personnel, and 
facilities are traced from 1930. Some 
notes about contemplated projects for 
postwar years are included. Lear In- 
corporated, Piqua, Ohio. 


Bulletin on Welding and Assembly 
Positioning Equipment 


Bulletin No. 2151 describes in con- 
cise form the full line of Ransome weld- 
ing and assembly positioning equip- 
ment. Photographs, diagrams, speci- 
fications, and important features of the 
positioners, as well as load-rating table, 
are included in the 4-page, two-color 
bulletin. Ransome Machinery Company, 
Dunellen, N.J. 


Protective Coatings for Plating Rocks 


A new catalogue section on Koroseal 
Tape RX and Korolac RX, a solution 
of Koroseal, gives information about 
protective coatings for plating racks. 
The products were specially designed 
for plating-rack service and can be 
applied either separately or _ to- 
gether. 

Characteristics and properties of 
Koroseal and Korolac which make them 
suitable for this service are outlined in 
the catalogue section, together with il- 
lustrated instructions on how they 
should be applied. The B. F. Goodrich 
Company, Akron, Ohio. 


Manufacturing Propeller Spinners 


On the Nose. Some notes about the 
design and manufacture of propeller 
spinners. The notes are relative to the 
functions of a spinner, how they are 
designed and developed by the Spinner 
and Cuff Unit of the Curtiss-Wright 
Propeller Division’s Engineering De- 
partment, and the manufacturing tech- 
niques employed by the Benson Manu- 
facturing Company to produce them. 
Forming, annealing, and balancing pro- 
cedures are mentioned. The Bladesman, 
September, 1944. 


Drill-Press Turret Attachment 


A bulletin describes a turret-head 
attachment for a drill press which makes 
it possible for multiple-spindle produc- 
tion work to be performed with a single- 
spindle press. With this attachment 
on the press, six consecutive drilling 
operations (such as spot-facing, drilling, 
counterboring, reaming, etc.) can be car- 
ried out without a change of tools. The 
booklet also offers engineering data on 
the turret head, an outline of available 
accessories, and installation and opera- 
tion instructions. Machine Develop- 
ment Company, New York. 


Quality-Control Booklet 


Statistical Quality Control is a loose- 
leaf, paper-covered, mimeographed 
booklet containing a survey of the ap- 
plications of statistical techniques for 
the control of the quality of manu- 
factured products as practiced by vari- 
ous industries in the eastern part of 
the United States. It includes an an- 
alysis of the principles fundamental to 
successful use and a proposed system for 
application in the aircraft industry. 

The report is divided into four prin- 
cipal parts. It is so arranged that a 
reading of the preface will enable the 
busy reader to go directly to the fourth 
section in which the system of statistical 
quality control for aircraft is suggested. 
The first three sections give specific de- 
tails and verification of the statements 
made in Section IV, in case a more 
thorough study of the background for 
the procedure is desired. 

Section I contains an analysis of the 
observations of the Committee. Sec- 
tion II is a summary of answers to a 
questionnaire, and Section III is a state- 
ment of principles fundamental to the 
organization and operation of quality 
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control. Aircraft War Production Coun- 
cil, Ine. 


Bulletins on Cementing Plastic Sheets 


Information concerning cementing 
and welding of Plexiglas is summarized 
in two recent bulletins. One deals with 
the heat-welding of the material and the 
other with cementing it. The bulletins 
contain technical data and instructions 
for the operations involved, supple- 
mented by sketches. Rohm & Haas 
Company, Inc., Philadelphia. 


Self-Sealing Rivet 


“Trained Seal” Rivet. Information 
is given about a rivet devised by Boeing 
employees for the airtight sealing of 
the Superfortress’s pressurized cabin. 
Obviating the need for using impreg- 
nated tape or brushing compounds, it is 
claimed that this invention will result 
in the saving of production time, money, 
and materials. The principle of the 
self-sealing rivet is based upon the em- 
ployment of a small seal ring, notched 
right under the head of the rivet, which 
can be pushed into the rivet hole to fill 
up an irregularity. Boeing Magazine, 
September, 1944. 


Catalogue of Lathes 


Lathe Catalog No. 100-D features 21 
full-color lathe illustrations and de- 
scribes all South Bend engine lathes, 
toolroom lathes, and precision turret 
lathes. Engine lathes and toolroom 
lathes are shown in five sizes, ranging 
from 9 to 16 in. swing. There are two 
sizes of precision turret lathes—!/. and 
1 in. collet capacity, respectively. 

Complete specifications are listed op- 
posite each lathe illustration giving 
capacities, speeds, feeds, and dimen- 
sions. The remainder of the 68 pages 
and 75 illustrations is devoted to con- 
struction features of the lathe, lathe 
tools, and attachments for special 
classes of work. South Bend Lathe 
Works, South Bend, Ind. 


Data on Lubrication 


Shunt Type Lubrication System, Air- 
plane Installation Tests is a preliminary 
résumé describing the work accom- 
plished to date in the investigation of 
possible improvements in fuel-dilution 
procedures for winterized aircraft by 
the reduction in the amount of circulat- 
ing oil. Information is given about the 
conditions under which the tests were 
conducted, and a table compares the 
approximate pump pressures under the 
standard system and the shunt system. 
A summary gives 8 possible advantages 
and 3 possible disadvantages of the 
system. Allison Division, General Motor 
Corporation. 


New British Air Transport Bulletin 


The C.1.A.T.O. Bulletin, of which the 
first issue bears the date of July, 1944, 
appears as the official organ of the Con- 
ference of International Air Traffic 
Operators. Its purpose is to serve as a 
link between the members of the 
organization and the headquarters. 
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CANNON QUALITY CONTROL is our investmen 
but you collect the dividends. Let’s see how. 
We mill all contacts to extremely close tolerances. 


You get the benefit of low voltage drop. We die cast 


fittings. You gain strength and save weight. We pio- 
neered the split shell. You (collectively) save hundreds 
cf thousands in the cost of wiring and assembly. 

All along the line we take extra care in manufacture. 
We test, inspect and check again. You have the assurance 
that, whatever else may fail, the Cannon Plugs you use 


are dependable. 


All that is worth a lot to you isn’t it? It’s our invest- 
ment in your good will. 


CANNON ELECTRIC 


Cannon Electric Development Co., Los Angeles 31, California 
Canadian Factory and Engineering Office: 


Cannon Electric Company, Limited, Toronto 


Representatives in principal cities — Consult your local telephone book 


World’s largest connector—Cannon 
DPL with 135 contacts. 


DP Connector Bulletin 
32 pages giving complete data. 
Free on request. Address Depart- 
ment A-105, Cannon Electric De- 
velopment Co., 3209 Humboldt 
Street, Los Angeles 31, California. 


REVIEW—NOVEMBER, 1944 


Through it will be disseminated news oj 
the organization and its activities, eg 
pecially the decisions made by the Ry. 
ecutive Committee, and of the work of 
the various other committees and study 
groups. 

The introductory issue of the byl. 
letin contains a message from Lo 
Londonderry about the importance oj 
air transport, a message from the chair. 
man of the Conference stating the aims 
of the Conference, the text of the interim 
constitution, and the names and cop. 
nections of the officers and members of 
the Executive Committee of the Cop. 
ference. Conference of International Air 
Traffic Operators, London. 
Contributions of One Company to Air 

Transport Development 

Pan American Firsts—1927 to 1945 
In tabular form air transport develo 
ments pioneered by Pan American Air- 
ways are listed. The brief outline his. 
tory covers the period from 1927 to 1944. 
New Horizons, October-December, 1944, 


New Official Publication 


Planes is a new official monthly pub- 
lication, the first issue of which appeared 
in September, 1944. It is planned to 
carry the story of the problems and 
progress of the aviation industry to a 
selected list of editors, publishers, 
radio commentators, national, state, 
and local government officials, impor- 
tant industrialists, clergymen, schools 
and colleges, libraries, club officials, 
and other important community lead- 
ers. 

The first number contains a brief 
summary of the air transport plans 
submitted to Congress by the <Aero- 
nautical Chamber of Commerce of 
America and various news items and 
statistics concerning the production, 
earnings, and efficiency of the aircraft 
industry. Aeronautical Chamber of 
Commerce of America, Inc. 


Pioneer Publications 

Several new publications have been 
issued about pioneer instruments. One 
is a booklet on the Remote-Indicating 
Magnesyn Compass System of the 
Marine Type. This is designed to ac- 
quaint the reader with the basic char- 
acteristics of the system and to present 
technical information regarding the in- 
stallation, compensation, inspection, 
and maintenance of these units. It 
covers transmitter types 10066 1-A, 
10068-1-B, and 10069-1-A; indicator 
types 10065-1A-Al and 10070-1A-A]1; 
and inverter box types 12119-1-A and 
12119-2-A. 

There are two Installation and Line 
Maintenance leaflets. The first of these, 
43-1B, concerns autosyn oil or hy- 
draulic pressure transmitters and super- 
sedes No. 26-23A. The second is No. 
44-21B, dealing with Inverters. 

The three Service Bulletins are Nos. 
45-10, 46-14A, and 46-21A (super- 
seding 31-27A) and are devoted, re- 
spectively, to adjustment of the in- 
verter for increased-load operation, re- 
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ich ller Li 
Sensenich Replacement Propelier List 
ites, | 
the Bs For Milit Airpl 
r iTrary irpianes 
ad Stu | 
| Some Sensenich-equipped Liaison, Training flyers. There is every indication that more 
the byl. | and Utility Cargo airplanes originally pur- will be released in the near future. This list is 
m Lo | chased by the armed forces have already been _ published for the convenience of the purchasers 
tance ; | sold to commercial operators and private _ to facilitate ordering replacement propellers. 
€ chi 
the air | AIRPLANE MODEL ENGINE MFGR. ENGINE MODEL HP AAF DESIGN SENSENICH DESIGN NOTE 
Inter : Aeronca L3A, B, C, Continental A 65 65 43K10107 72C42, 72C44 6 
nd 
nbers | Aeronca L3D Franklin 4 AC 176 B2 65 72F42 72F42, 72F44 7 
he Cy | 72F44 72F42, 72F44 
mal A | Aeronca L3G,H . Lycoming O 145 B 2 65 7OLY34 7ZOLY34, ZOLY36 ne 
| 7ZOLY36 7ZOLY34, ZOLY36 
| Aeronca PT-23 Continental R 670 5 220 43K19181 9OLA78 5 
‘to Air | Boeing PT-13 B, D, Lycoming R 680 11 220 44K9705 9BAA64, 9BAASS 5 
N2S-5 
0 19 Boeing PT-17,A Continental R 670 5 220 44K9705 98AA64, 9BAASS 5 
| N2S-3 43K19593 98AA64, 9BAASS 
in rt & | Cessna UC-78 Jacobs L 4M B 225 707-80 90JA81 5 
ine his | 43K13605 90JA81 
0 1944 | 44K26405 90JA81 
r, 1944 | Fairchild PT-19A, B Ranger 6 440 C2 180 42K15729 86R61 1 
| 43K15131 B6RA6I 5 
n | A3KI5131A 86RA61 
| 43K26463 86RA61 5 
Y pub- 44K10817 86RB61 2 
peared 44K10817M 86R61 1 
hed to | Fairchild PT-26 Ranger 6 440 C5 200 Same as PT-19A 
iS and | Fairchild UC-61,A Warner Super Scarab 165 43K13397 86CB69 2 
y toa | 43K14699 86CA69 1 
ishers, | Fairchild UC-61K Ranger 6 440C 5 200 86AB54 86AB54 2 
State, | 86AA54 1 
toe | Fleet PT-19A Ranger 6 440C 2 180 See Fairchild PT-19A 
: = | Fleet PT-23 Continental R 670 5 220 43K19181 9OLA78 5 
_ 8, | Fleet PT-26 Ranger 6440C5 200 See Fairchild PT-19A 
Grumman OA.14 Ranger 6440C 5 200 82RS72 82RS72 1 
| 
brief | Howard PT-23 Continental R 670 5 220 43K19181 9OLA78 be 
plans Piper L4, A, B, H Continental A 65 43K10107 72CA2 6 
Aero- | Piper L4C Lycoming O 145B2 65 7ZOLY34 7ZOLY34 7 
Ol | Piper L4D Franklin 4AC176B2 65 72F42 72F42 
and 72F44 72F42 
ction, | Piper L4E, F Continental A75 75 70D40 70D42, 70D44 6 
reraft | 70D42 70D42, 70D44 
r 9 | Piper L4G Lycoming GO 145 C3 75 78BLY52 78LY52 7 
| Ryan PT-22 Kinner R 56 160 QOHASP9O 9OHA86, 9OHAB4 5 
| 9OHASP9OM 9OHA86, 9OHAB4 5 
| 42K12335 9OHA86, 9OHA84 
| 42K12335M 9OHAS86, 9OHA8B4 5 
| 43K26215 9OHA86, 5 
sep 90H86, 90H84 3 
| 9OHB86, 90HB84 4 
) ie St. Louis PT-23 Continental R 670 5 220 43K19181 9OLA78 5 
har- Stinson L5 Lycoming O 4351 190 85LY58 85LY57 1 
sent | 43K23447 85LY57 1 
in- 44K15005 85LYA57 2 
10n, 44K17191 85LY57 1 
t Stinson LOA, B Franklin 4 AC 199 E3 90 72DF49 72DF48, 72DF49 7 
1-A, Taylorcraft L2A, B, H, M Continental A 65 65 43K10107 72C42, 72C44 6 
ator Taylorcraft L2D, F, J Lycoming © 145 B2 65 7OLY36 7OLY36, ZOLY38 7 
Al; 7OLY38 7OLY36, ZOLY38 
and Toylorcraft L2E,K Franklin 4 AC 176 B2 65 72F42 72F42, 72F44 7 
72F44 72F42, 72F44 
int Taylorcraft L2G,L Franklin 4 AC 150 50 70F45 70F45 7 
ese 
hy NOTES 4. Kinmer Taper Shaft Hub 
er- “s 1. Warner hub 20 Spline 8 Bolts (8599, 8530, 7900) 5. AN Standard 20 Spline Hub (4162325) 
No oe 2. Warner hub 20 Spline 6 Bolts (8808 or 431D24385) 6. Continental Taper Shaft Hub (3475) 
; and file for 3. Kinner 20 Spline Hub (1475 or 42K14179) 7. Integral Flange 
SENSENICH BROTHERS, Lancaster, Pa.—adjacent to Lancaster 
additional copies 4 
silable Municipal Airport; West Coast Branch, Glendale, Calif. 
re- wailable upon reques 
In- 
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+4 matter of znconvenzence — nothing more! 


Our stranded friend is the victim of 
a faulty measuring device. The gauge 
said ‘‘quarter-full’’ when the tank 
was empty. The result—a little pro- 
fanity and an hour’s inconvenience. 


But not all instruments can be 
excused so lightly. At work in this 
war, and in readiness for the years to 
follow, are thousands of instruments 
whose accuracy may mean the differ- 
ence between success and failure, be- 


tween safety and danger, between life 
and death. These instruments must 
not lie! Too much depends upon them. 


Boes is building instruments of this 
character. To date, we have not been 
asked to create instruments in which 
an element of error could be toler- 
ated. Quite on the contrary, we've 
been expected to produce instruments 
of greatest accuracy and, most im- 
portant, instruments of sustained accu- 


racy.* The methods and facilities that 
are available for this work may he 
useful to you now, and will certainly 
be available to you in the years ahead, 
* SUSTAINED ACCURACY is not an easy 
quality to achieve. It must take into account 
all factors of use—must then employ the de. 
sign, the alloys, the construction that infallj- 
bly protect an instrument against all thr 


ts 


to its reliable performance. Such instruments, 
obviously, must be built with performance— 
not price—in mind. We invite the inquiries of 
those who are interested in such standards, 


instruments 


for Measuring, Metering & Testing Equipment * The W. W. Boes Co. Dayton, Obie 
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placement of condensers at overhaul of 
gyro flux gate compass transmitter, and 
the use of matched orifice and inlet 
valve assembly in demand oxygen reg- 
ylators. Tools and Fixtures is the classi- 
feation of the final publication in the 
group. Superseding 37-20A, the book- 
jet is numbered 46-21B and contains 
information of value in servicing drift- 
meters. LEclipse-Pioneer Division, Ben- 
diz Aviation Corporation. 


Interchangeable Power Plants 
Constellation Quick-Change. The 


“power egg’? system which permits a. 


complete change of engines for the C-69 
Constellation in 27!/2 min. is described. 
It is reported that to achieve this inter- 
changeability of power plants, particu- 
lar attention was paid to the grouping 
of lines, ducts, and connections at the 
fre wall, with quick disconnections 
made for all units. Sequence and pro- 
cedure of the change are given as 
follows: (1) carburetor air scoop re- 
moved to attach hoist, disconnections 
at fire wall started (3 min.); (2) dis- 
connections completed, hoist sling se- 
cured, engine ready to be lowered (9 
min.); (3) engine swung aside and 
lowered (11 min.); (4) new power plant 
swung into place preparatory to secur- 
ing structural connections (15 min.); 
(5) engine in place, structural, electrical, 
hydraulic, and cable connections being 
made (23 min.); (6) new power 
plant completely installed, ready for 
propeller to be pulled through (27'/. 
min.). Lockheed Global Service Log, 
Second Quarter, 1944. 


Production and Maintenance 
Suggestions 


The Hamilton Standard Blade, Sep- 
tember 7, 1944. (1) A plate with vari- 
ous-size holes, used instead of microme- 
ters for sorting screws and dowel pins, 
reduces the amount of time required for 
the operations; (2) grinding airplane 
propeller-blade segments to coarser 
measurements decreases the amount 
of rework. 


The Curtiss Wright-er, September 1, 
1944. (1) A jig to hold nose-assembly 
ribs while they are being burred before 
counterpressing; (2) a scriber for trim 
line on window frames; (3) a trim 
scriber for butt-joint skins; (4) a drill 
stop with a shoulder to prevent it from 
being jarred out of position. 


Tulsa Douglas Airview News, Sep- 
tember 8, 1944. (1) A drill jig enables 
25 parts for the camera-door plate as- 
sembly to be put together in one opera- 
tion instead of four; (2) a tool to form 
and solder a hydraulic-fluid strainer 
obviates manual work, reduces amount 
of time required for the operations, and 
eliminates rejections. 


North American Skywriter, Septem- 
ber 8, 1944. (1) Squeeze dies for lon- 
gerons and motor mounts; (2) a jig for 
Erco rivets. 


The B. F. Goodrich Circle-News, Sep- 


tember 2, 1944. (1) Idea for reducing 
waste in buffing fuel-cell fittings; (2) 


method for improving the quality of 
fuel-cell fittings. 


North American Aviation, Inc., Take- 
Off, September 8, 1944. A hinged type 
of blanking die can be set in a hand- 
squeeze gun for blanking cutouts and 
used in instances when it is not practical 
to make the cutouts in sheet-metal de- 
partments. 


The Consolidated Vultee Volunteer, 
September 15, 1944. A drill adapter 
for burring permits parts to be burred 
faster and more efficiently. 


Noorduyn Tale-Spin, September, 
1944. (1) A new jacking device on the 
wing jigs locates the outer end of the 
wing while repairs are being made; (2) 
a drill jig for locating the holes in the 
trailing edges of wing flaps eliminates 
the use of marker and pencil for hole 
location; (3) a special jig for assembling 
several aircraft panels permits them to 
be installed as a single unit; (4) a fixture 
that can hold six parts for soldering 
eliminates the use of a vise and reduces 
possibilities of damage; (5) a gauge for 
holding stainless steel on a circular saw 
prevents the material from “jumping” 
during the cutting process. 


North Ameri-Kansan, September 22, 
1944. A combination fly-cutter tool and 
drill holder eliminates tool-changing 
operations on fixed gun supports. 


The Arizona Goodyear Wingfoot Clan, 
September 8, 1944. (1) Standard 
method of routing cables by use of a 
“7” frame, eliminates boggling through- 
out the bomb bay; (2) a wrench for 
locating nut plates; (3) a guide roller 
for spot welding; (4) a wire-winder that 
releases a coil after it is wound; (5) new 
type template for use in drilling on ring 
structure of Erco turrets. 


The Consolidated Vultee Aircraft Cor- 
poration Convair News, September 15, 
1944. A small hand-rolling machine is 
used in forming certain angles for the 
B-24. 


Eastern Aircraftsman, September, 
1944. (1) Holding the nut in place with 
a cleco pin while riveting it speeds up 
installation of anchor nuts on airplane 
assemblies; (2) a new type of clip for 
holding a plane’s intercooler coupling 
sleeve eliminates welding operations in 
the fabrication of the clip. 


The Faircrafters, September 8, 1944. 
(1) The use of Masonite in making a 
hydro-form die where the bend is short 
forces the rubber against the work and 
forms a groove by the edge of the work; 
(2) a Kirksite cast clamp die for swaging 
machine eliminates the use of expensive 
wood blocks; (3) removal of the sub- 
base from a sander permits the sander 
to be used under the airplane in fitting 
bomb bay doors; (4) a jig for locating 
clips saves time and material; (5) the 
combination of a three-jaw universal 
chuck, a standard milling-machine vise 
base, and an adapter makes a tool that 
can take the place of a dividing head; 
(6) a metal template for the layout of 
the location of the rib and anchor nut 
bolt utilizes a rejected Duramold skin; 


(7) two straps joined with a turnbuckle 
draw the nacelle structure to desired 
position for the holes to be drilled in 
correct location on wobble-pump sup- 
port; (8) the use of a wooden jig for 
bending aluminum and copper 
tubing results in a saving of time; (9) a 
bracket clamp sets the “‘time’’ on fuel 
clock control selector dials; (10) a drill, 
used for mounting holes on gear box, is 
ground in steps; (11) a jig locates the 
cutoff line in front of the tail cone and 
the spruce block inside for the tail light 
to be bolted on; (12) a jig is used to 
slip inside of the cone for reinforcement 
when the top of the cone is assembled; 
(13) a counterbore with six cutting edges 
used with a taper shank eliminates the 
use of a chuck in running off a drill press 
spindle. 

North Ameri-Kansan, September 8, 
1944. The use of flexible contact and 
safety wires in conjunction with rede- 
signed circuit attachment plugs prevents 
breakage of line-conveyer shoes. 

The Chance Vought News, September 
7, 1944. Method of salvaging tube- 
sealing plugs. 

Douglas Airview, September, 1944. 
(1) Assembly drill jig for rework of 
center section fuel-tank stiffener makes 
possible drilling of hat sections ac- 
curately in inaccessible places and also 
eliminates drill rework; (2) scribe trim 
bar for fitting and trimming cowling 
skins establishes proper tolerances and 
aids joining of contour skins; (3) com- 
bination tip for single-shot riveter ac- 
commodates various sizes and shapes of 
screw-rivet sets; (4) electronic test meter 
for calibration of maximum current re- 
lays on Sciaky resistance spot welders 
measures time interval consumed by 
spot-welding machine during actual 
physical weld and assures good weld; 
(5) development and installation of new 
lines using flare tubing to accommodate 
nut and sleeve of new line size insures 
line going straight into fitting; (6) tool 
for installing spare blocks in tie as- 
sembly without removing wings; (7) 
test unit adaptable to planes using C-1 
autopilot stabilizer makes accurate 
ground check and eliminates the need for 
the highly sensitive installation pre- 
viously used; (8) standard ridge reamer 
for wing bushing reworks sharp-edged 
bushing on plane without removal of 
wing; (9) fuel-gauge testing jig for 
testing gauges before installation cali- 
brates exact depths of fuel tanks 
quickly and accurately; (10) tapered 
Ereo punch for flush riveting of heavy 
skins enables punching heavier mate- 
rial more satisfactorily, eliminates 95 per 
cent of high-rivet heads, decreases 
swelling, and results in closer tolerances 
of contoured sections; (11) transfer- 
valve test equipment for automatic 
pilot gives positive check on plane’s 
transfer valves under conditions equiv- 
alent to flight; (12) leaving tooling 
tabs on wing-panel skins after forming 
enables contours to be held to closer 
tolerances; (13) method of manu- 
facturing cable lock by coining it from 
annealed steel instead of centrifugally 
casting it from beryllium copper proves 

(Continued on page 197) 
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“That Jap locomotive is simply out of this world.” 
Mitchell? Here is a brief description of “train dis- 
patching” by American pilots direct from a combat area, it’s versatility with a vengeance. For whether 
report: ‘““The locomotive hesitates, seems to squat 


a bit, jumps about four feet, then takes off in all 
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FLYING ARTILLERY—loaded by the navigator, fired by the pilot, this 75 mm cannon ads terrific fire power to the B-25 Mitchell. 


North American Aviation Sets the Pace | * 


has 
PLANES THAT MAKE HEADLINES... the P-5] Mustang fighter (A-36 fighter-bomber), 
B-25 and PBJ Mitchell bomber, AT-6 and 


bomber North American Aviation, Inc 


SNJ Texan combat trainer, and the B-24 Liberator 10¢ 


Member, Aircraft War Production Council, Inc. 


— 
4 ‘ 4 J 
chec 
tests 
press 
ran 
car 
as | 
wal 
cor 


Pe 


“ae 


we 


Industry 


Small Snap-Switch 


Reported to be one of the smallest 
fully enclosed snap-action switches ever 
built, the new Miniac is only *7/¢ in. 
thick, in. high, and in. long. 
It is designed on the rolling spring prin- 
ciple and is actuated by a stainless-steel 
pin plunger. All parts are noncorrosive 
and all contacts are of silver. Main 
blade, contact blade, and rolling spring 
are made of beryllium copper. The 
switch is rated at 15 amp., 115 volts 
a.c., and it is available in single pole, 
normally open and normally closed, 
double-throw type. It is designed to 
permit leaf-type or overtravel-plunger- 
type actuators to be attached to the 
ease. Acro Electric Company, Cleve- 
land. 


Hydromatic-Propeller Test Stand 


The PA 809 hydromatic-propeller 
test stand has been developed for test- 
ing all types of Hamilton Standard 
hydromatic propellers. Tests for feath- 
ering, internal and external leakage, 
checking distributor valve, and other 
tests can be carried out. Capacity and 
pressure are supplied by a heavy-duty 
5-gal.-per-min. hydraulic pump driven 
by a 2-hp. motor. Pressure control 
is assured by use of a heavy-duty relief 
valve. 

The filter system protects the pump 
and propeller being tested. A vacuum 
gauge instantly indicates restrictions or 
fouling lines. Two 4!/2-in., 0-800 
per.-sq.in. gauges give readings during 
tests. The operation is controlled by a 
set of four valves, and pressure is con- 
trolled by a fifth valve. The pump 
motor is a 2-hp., 1,200-r.p.m., 220-volt, 
three-phase, 60-cycle unit, controlled by 
a contactor with thermal overload pro- 
tection. Motors of other voltages, 
phases, and cycles can be supplied. 

The construction combines a welded 
steel frame with a sheet cabinet. Di- 
mensions are: length, 48 in.; width, 28 
In.; height 35 in. The approximate 
weight is 625 lbs. Airplane Manu- 
facturing & Supply Corporation, Man- 
ufacturing Division, Glendale, Calif. 


Refrigerator for Aircraft Use 


For providing refrigeration in long- 
range transports and patrol airplanes 
carrying serums and vaccines, as well 
as certain foods, to distant theaters of 
war, a compact 4!/,-cu.ft. refrigerator 
has been developed. It requires less 
than 3.5 sq.ft. of floor area and weighs 
106 Ibs. 

All of the parts of the Airtemp radial 
compressor are made of aluminum to 
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conserve weight except certain internal 
parts. It has superfinished moving 
parts and removable cylinder liners. 
The refrigerant used is Freon 12. The 
compressor is driven by a '/s-hp. electric 
motor of the special lightweight air- 
craft type, connected to the compressor 
shaft by V-belt. This shunt-wound 
motor operates at 1,725 r.p.m. on 24- 
volt direct current, but a dual voltage 
system is available which makes pro- 
vision for the operation of the refrigera- 
tor not only on 24-volt direct current but 
also on 110-volt alternating current. 
The dual-voltage arrangement is pro- 
vided so that when the plane is in the 
air the refrigerator operates from the 
plane’s electricalsystem. On the ground 
it operates from commercial current 
when such current is available. 

The cabinet is made of 22-gauge alu- 
minum, reinforced with aluminum struc- 
tural angles. It is finished inside and out 
with white Dulux enamel. An ade- 
quate vapor seal is provided and 3'/2-in. 
insulation is used between all of the 
cabinet walls. The all-aluminum direct- 
expansion-type evaporator is equipped 
with two ice trays, freezing approxi- 
mately 3 lbs. of ice at one time. Analu- 
minum defrosting tray is provided 
with suitable clips for anchoring it in 
place below the evaporator. The two 
aluminum shelves have their front 
edges turned up to prevent containers 
from sliding off. The machine com- 
partment is amply ventilated. The rear 
is open and the sides and front have open 
grilles. Four anchoring lugs, in addi- 
tion. to base-plate provision for deck 
bolting, provide means for securing the 
refrigerator in place. 

The thermostat has an adjustable 
range to maintain cabinet temperatures 
of 35° to 50°F. An aircraft relay is 
installed in the thermostat circuit to 
carry the starting and running current 
of the motor. Other construction fea- 
tures include an automatic expansion 
valve of the adjustahle type; back- 
seating type suction and_ discharge 
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valves, fitted with seal caps; a four- 
blade aluminum condenser fan directly 
connected to the motor shaft; and a 
condenser coil of finned-tube construc- 
tion made entirely of aluminum. Air- 
temp Division, Chrysler Corporation. 


System for Control of Aircraft 
Landing 

A solution to airway congestion in- 
tended to accommodate four times the 
present air traffic has been demon- 
strated at New York. When pilots use 
instruments instead of observing the 
ground, the system is expected to pre- 
vent many traffic delays. Normally, 
under instrument conditions it has been 
necessary at times to cancel and delay 
flights because of air-traffic congestion. 
In a demonstration of the functioning 
of the system in New York on August 
29, five transport airplanes flying under 
simulated instrument conditions were 
directed to landings on a single runway 
in 16 min. and 40 sec. Using present- 
day procedures, more than 60 min. 
would have been required for the same 
operation. It is expected that the new 
system will direct transport airplanes 
to landings at a rate of 20 or better per 
hour under actual operating conditions. 
A feature of the development is the 
simplicity of operation and complete 
control over aircraft movements. 

Positive altitude separation serves as 
the basic method of separating flights 
in the new plan. Flights awaiting their 
turn to land are held on 1,000-ft. al- 
titude separations in the same manner 
as today, and no pilot is ever cleared to a 
lower altitude until the flight below has 
vacated such altitude. This separa- 
tion is maintained without a break un- 
til the flight is actually on the ground. 

Two radio markers, presently located 
3'/. miles apart and used in conjunc- 
tion with direction-finding equipment 
on the airplane, confine the holding pat- 
tern to a much smaller and more effi- 
cient area. The basic altitude separa- 
tion is still maintained over the same 
wide lateral area that has proved re- 
liable in years of operation with older 
methods. When some approaching 
plane is brought down to an altitude 
below 2,000 ft., an instrument developed 
by the inventor and the General Rail- 
way Signal Company is utilized to direct 
the plane from its position in the holding 
pattern and bring it over the outer 
marker on final approach at a pre- 
determined time. This spacing of 
flights on the final approach path is ac- 
complished by means of simple in- 
structions to the pilot and is carried on 
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DEVELOPING + DESIGNING +» MACHINE WORK - 


toneers a New Version 


of 


sete for war has created new 
methods of co-ordinating the plan- 
ning and development of products to 
supply future consumer demands. 

To save valuable time for business 
leaders and their engineers in product 
design and manufacture, Pollak 
has developed a new version of 
reconversion. 

Briefly, it is a pooling of the Pollak 
experience in modern design, new 
techniques in metals, and production 
short cuts, with the brains of the 


planning staffs of American industry. 


This should result in increased econ- 
omy and efficiency in production. 

There is no obligation involved in 
this mutual planning. And it is suc- 
cessful. A number of mechanical 
parts and assemblies are already 
awaiting material and manpower 
releases to go into production 
at Pollak. 

It is likely that Pollak facilities 
and capacity are large enough to 
absorb the manufacture of some of 
your products too. Please write, 
phone or wire us. 


POLLAK 
PRECISION 
PRODUCTS 


POLLAK MANUFACTURING COMPANY 
Arlington, New Jersey 


SPINNING + WELDING + STAMPING + ELECTRICAL WORK 
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yithout disturbing the basic altitude 
aration between flights. 

The idea and the instrument were 
conceived by Samuel P. Saint. while 
fying as a regular-line Captain for 
American Airlines. After discussing 
the principles of his proposed system 
vith officials of American, Captain 
gaint was transferred to the Engineer- 
ing Department where he has worked 
full time on the development of the 
system in coordination with flight- 
engineering personnel of the Army, 
Navy, and other air lines. The General 
Railway Signal Company has been in- 
strumental in developing the overall 
system. The principles of the computer 
ys used in the demonstration are to be 
incorporated in an automatic control 
system that will include interlocking and 
monitored control of altitudes. Ameri- 
can Airlines, Inc. 
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Plastic Gasoline Tank for a Blimp 

An auxiliary plastic gasoline tank 
that carries 100 gal. of extra gasoline for 
lighter-than-air craft is so light that a 
member of the crew can hoist it easily 
on his shoulder. It is reported to have 
adequate strength and a hard surface 
that is imperWious to the effects of high- 
test aviation fuel. The tank is made 
for the U.S. Navy by use of Laminac, a 
new plastic material that is fabricated 
by impregnating sheets of cloth, Fiber- 
glas, or other fabric with Laminac resin. 
American Cyanamid Company, Plas- 
tics Division, New York. 


Aircraft Mooring Stake 


An example of how new military 
needs can be met by a long-used civilian 
product is found in the new aircraft 
mooring stake produced from the stand- 
ard drive-anchor post foundation de- 
veloped by the manufacturer for its 
fences more than 50 years ago. 

In this mooring stake a stub piece of 
28/,-in. outside diameter pipe 30 in. 
long, with two shoes or clamps attached, 
is driven into the ground its full depth, 
leaving only the ring above ground. 
Then the earth surrounding the stub is 
removed to a depth of 4 in. This ex- 
poses the shoes. Two 1'/2- by 30-in. 
angle anchor blades are inserted through 
the shoes at right angles to each other 


and driven into the ground flush with. 


the top of the shoes, after which the 
earth around the top of the stub is re- 
placed. These anchors spread out 
under the ground to form a “dead man” 
foundation approximately 40 in. across 
at the bottom. The tie downs are fas- 
tened to the ring, which lies flat on the 
ground when not in use. Anchor Post 
Fence Company, Baltimore. 


Ditect-Reading Magnetic Direction 
Indicator 
_A new direct-reading magnetic direc- 
tion indicator compass, Type 2223, is 
particularly adapted to private air- 
craft and gliders. The azimuth pointer 
rotates in front of a fixed dial, making 
the compass easy to read. This in- 
strument uses a standard 17/s-in. 
luminous dial, graduated every 5°, and 
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The Autoflight Corporation’s direct- 
reading magnetic direction-indicator com- 
pass. The total weight of the instrument 
is 6 oz. 


combines a short time of swing or period 
with a low value of overswing and a 
high lateral dynamic stability. The 
entire mechanism is permanently im- 
mersed in compass fluid. Wide-range 
temperature and magnetic compensa- 
tion are provided within the housing, 
and each instrument is provided with a 
nonmagnetic adjusting screwdriver. 
The total weight is 6 oz., making it the 
smallest and lightest device of its kind 
according to the manufacturer. Auto- 
flight Corporation, Burbank, Calif. 


New Air Unit Converts Bench Vise 
to Automatic Machine 


Vispeed, a new, powerful air- or 
hand-operated bench vise consists of a 
standard 4-in. Reed bench vise operated 
by an 8-in., foot-controlled air cylinder. 
Clamping pressures are adjustable from 
zero up to 2!/2 tons, the practical safety 
limit of the vise itself. 

The air unit operates through the full 
range of the 6-in. jaw opening of the 
vise. A positive safety control limits 
the air-powered movement of the mov- 
able jaws and is adjustable from zero to 
a maximum of 1 in. It is foot con- 
trolled, leaving both hands free to handle 
work. Slight toe pressure closes the 
jaws and heel pressure opens them. 
Jaws lock in either position. Normal 
hand operation of the vise is possible at 
all times. 

The device is available as a complete 
packaged unit, consisting of a stand- 
ard Reed bench vise, an air cylinder, 
pressure regulator, gauge, quick-ex- 
haust valve, and air-hose and foot-pedal 
assembly, or the air unit may be pur- 
chased separately for easy attachment 
to any standard 4- or 4'/2-in. vise. The 
Bellows Company, Akron, Ohio. 


Telephone-Type Relays 


Betts and Betts Type RAC midget- 
type relays are especially designed for 
communication, electronics, and air- 
craft applications. They are reported 
to meet Army Air Forces tests for al- 
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titude, vibration, shock, humidity, and 
extreme temperatures. 

Coils are protected against moisture, 
corrosion, and electrolytic action and 
have a voltage range from 1'/2 to 70 
volts d.c. The magnetic circuit per- 
mits operation with 25 per cent voltage 
fluctuation. Insulation is inorganic- 
base plastic. Every unit is subjected to 
a 1,000-volt breakdown test. 

Any arrangement of contacts can be 
supplied for making, breaking, or both, 
up to twelve contacts. Contact springs 
are of alloy with overall welded silver 
contact surfaces. Sufficient back pres- 
sure assures dead-beat ‘positive wiping 
action. Contact capacity is 2 amp. 
at 100 watts. Dimensions are 17/j, in. 
long, 1 in. wide, and 11/,. in. high, in- 
cluding the first two pairs of contacts. 

{ach additional two pairs of contacts 
add '/gsin. Weight is 1!/; 0z. Betts & 
Betts Corporation, New York. 


Aerodynamic Braking 

Aerodynamic braking by reverse 
thrust is accomplished by changing the 
angles of the propeller blades to nega- 
tive “pitch,” thereby creating a back- 
ward thrust. In tests with four-engined 
airplanes, conducted by the Army Air 
Forces Air Technical Service Command, 
the application of reverse thrust from 
two propellers, but without mechani- 
‘al brakes, was found to be equally as 
effective as normal application of the 
wheel brakes. 

The use of two or four propellers re- 
versed, in combination with brakes, re- 
sults in a great reduction in the landing 
run. Tests have demonstrated also that 
the deceleration of multiengined planes 
with reverse thrust is exceptionally 
smooth, providing greater comfort to 
passengers. Engineers forecast that it 
will be found possible materially to re- 
duce the size and weight of wheel brakes 
on aircraft equipped with reversible pro- 
pellers. This weight-saving will be re- 
flected in an increased airplane pay load. 

With the adoption of reverse-thrust 
braking, the landing run becomes shorter 
than the distance required for take-off 
with current aircraft, making the take- 
off distances the prime basis on which 
airport lengths in the future will be 
determined, according to the engineers’ 
forecast. 

Because reverse-thrust propellers are 
most effective at higher landing speeds, 
the new propeller-braking application is 
considered an important development 
for the larger transport airplanes of the 
future, with their anticipated higher 
landing speeds. Curtiss-Wright Cor- 
poration, Propeller Division. 


Seam-Coating Compound 


A synthetic-resin, heavy-bodied, dur- 
able oil-base compound for coating 
seams of riveted gasoline tanks and 
filling joints in pontoons or floats is 
being marketed to the aviation in- 
dustry as No. 1625 Water and Gas Re- 
sisting Dolfinite. 

Remaining flexible and tacky, it al- 
lows completion of riveting operations 
that may consume several days. It 
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4 Conteh tp 


Highest cruising speed of 


any transport 
Longest range of any transport 


Greatest load-carry ing ability of any transport 


Highest rate of climb of 


any transport 
And these performances 
make the Constel] 


ation the safest of any transport 


SETS 


NEW WORLD STANDARDS IN AIR TRANSPORTATION 


Air transportation has reached a remarkable degree of efficiency 
since the Wright brothers first flew 41 years ago— progress 


which has reached a new peak in Lockheed’s Constellation. 


Town connector, continent spanner and empire blazer, it not only shrinks Space 


and time, but brings new safety, comfort and economy 


to air travel for short as well as long distances. 


Lockheed Aircraft C orporation, Burbank, Calj 
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resists Vibration and gas and water 
pressure, is not affected by change in 
atmospheric temperatures, and elimi- 
nates the use of tape. 

The compound can be extruded me- 
chanically with a pressure gun or applied 
with a glazing or putty knife. It will 
not ooze or run, is noncorrosive, and is 
reported to have no deteriorating effect 
on aluminum, aluminum alloy, stain- 
less steel, or any other alloy metal. A 
ribbon of this material is applied before 
riveting. The manufacturer states that 
when the assembly is completed a tight 
seal is effected. The Dolphin Paint and 
Varnish Company, Toledo, Ohio. 


Making Bubble Canopies 


The process for producing plastic 
bubble canopies by atmospheric pres- 
sure to form clear enclosures from single 
sheets of Lucite methyl methacrylate 
resin for P-51 Mustang fighter planes 
is now in full-scale production. 

The enclosures are drawn in a vacuum 
die, eliminating contact of molding dies 
with the plastic, preserving its optical 
properties. The new method not only 
eliminates distortion, which is a handi- 
cap to accurate gun sighting, but also 
speeds up production rates. 

At Swedlow Aeroplastics Corpora- 
tion, Glendale, Calif., where the en- 
closures are produced, sheets of the 
plastic material are first trimmed to the 
general outlines of the canopies. The 
cut sheets, which are approximately 
oval, are then placed in ovens and 
heated to the point where the thermo- 
plastic becomes flexible. The limp 
sheets are next draped upon the vacuum 
device and clamped at the edges to form 
an airtight die. Air is exhausted from 
the die by pumps and the plastic is ex- 
panded by the pressure of the atmos- 
phere to the specified contour of the en- 
closure. The operator is guided by a 
gauge that indicates the progress of the 
forming operation. 

Upon cooling, the Lucite hardens 
and is removed from the die. It is then 
machined and fitted into the structural 
metal stripping by which it is attached 
tothe plane. KE. I. du Pont de Nemours 
& Company (Inc.). 


Gyroscopic Gun-Sight Computer 

A new gyro “lead computing” gun 
sight brain, which Bendix Aviation Cor- 
poration and the Eastman Kodak Com- 
pany jointly adapted for quantity pro- 
duction, is an American version of the 
British ““Mark II-D”’ device. It is re- 
ported to combine the most efficient 
qualities of previous reflector and com- 
puter gun-sight' types that have been 
under constant development by both the 
Army and Navy for several years. 

Navy gunners using the gyro sight 
are required to make only two manual 
adjustments in attacking enemy air- 
craft. First they turn a lever to in- 
dicate the type or size of enemy plane 
to be attacked. Then they turn a 
twist grip to indicate the range of the 
enemy plane. 

Numerous electrical units, including 
asmall gyroscope and a small d.c. motor, 
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then go into action to compute auto- 
matically all necessary deflection in- 
formation required to register hits on 
enemy aircraft. 

The new gun-sight device not only 
computes automatically the distance 
an enemy plane must be “‘led’’ to score 
a hit but also keeps before the pilot or 
gunner a constantly accurate image of 
the target, even in the rapid maneuvers 
of aerial combat. The gunner’s visual 
aiming ring or reticle can be increased 
or decreased manually according to the 
size of the target image. 

To adapt the British device to Amer- 
ican volume manufacturing, the cor- 
poration also made its own production 
drawings and developed new and faster 
methods of forming many of the parts 
of the gun sight. LEclipse-Pioneer Di- 
vision, Bendix Aviation Corporation. 


Supercharger Regulators 

Eclipse Type 581 Supercharger Regu- 
lators, designated as Model 12 for up- 
draft carburetors and Model 13 for 
downdraft carburetors, are designed to 
operate independently of the carburetor 
throttle, automatically controlling the 
auxiliary stage of a two-stage engine 
supercharger system to produce con- 
stant carburetor air inlet pressure. 
Control of the water-injection system 
for emergency power also is incorporated 
in these models. 

The carburetor inlet air pressure in a 
typical application is automatically held 
constant, at any altitude within the 
rated limits of the engine, by throttling 
the inlet to the auxiliary stage. The 
sensitive element measures the car- 
buretor inlet air pressure and functions 
continuously to prevent that pressure 
from dropping or exceeding the setting. 
The auxiliary stage inlet throttling valve 
is adjusted by an oil-actuated’ servo 
piston, regulated by a valve connected 
to the sensitive element. 


The emergency-power water-injec- 


tion system is controlled by a bellows 
that resets the supercharger regulator, 
during water injection, to a higher value. 


The Eclipse Type 581 supercharger 
regulator weighs 4.75 lbs. and provides 
automatic control of auxiliary stage super- 
chargers maintaining constant carburetor 
inlet pressure. 
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The regulator is automatically reset to 
normal when the supply of water is ex- 
hausted or when water injection is dis- 
continued. 

The bellows provides a constant pres- 
sure control regardless of atmospheric 
pressure or temperature variations, and 
the lightweight bellows assembly re- 
duces acceleration loads. A balanced 
oil-control valve provides accurate reg- 
ulation regardless of oil-pressure varia- 
tions. 

Internal oil-pressure and_ oil-drain 
passages contribute to the ease of in- 
stallation and tend to make the unit less 
vulnerable to danger. bellows 
assembly is submerged in oil, preventing 
damage from vibration and lubricating 
all operating mechanisms. 

Mounted on the aecessory drive sec- 
tion, the regulators are compact and 
light in weight, weighing only 4.75 lbs. 
Dimensions are 7!%/1, in. wide by 53/3 
in. deep by 6/32 in. high. Eclipse- 
Pioneer Division, Bendix Aviation Cor- 
poration. 


Internally Cooled Electrodes for Spark 
Plugs 

Longer service life for aircraft spark 
plugs was the motive for the develop- 
ment of an internally cooled center 
electrode. The new electrode is com- 
posed of a drawn nickel-alloy cap into 
which is fitted and brazed a copper core, 
thereby affording greater internal cool- 
ing by increased thermal conductivity 
and reduced erosion of that member. 

It was made possible by a method for 
drawing the sleeve from strip stock. 
The drawn nickel cap can be held to 
close limits and has the additional ad- 
vantage of being work-hardened. The 
work hardening and the internal cooling 
of this electrode in combination with a 
noninductive resistor are reported to 
have increased the electrode life of this 
spark plug by 300 per cent. The Electric 
Auto-Lite Company, Toledo, Ohio. 


Method of Tipping Cutting Tools 


Two outstanding silver-copper and 
one copper alloy are now available in 
the form of a fine powder to be used for 
tipping tungsten-carbide and _high- 
speed steel tools. These alloys are 
economical in use since the required flux 
is mixed with the powdered alloy, which 
eliminates any waste of flux during 
preparation. 

These alloys are known as EutecRod 
No. 1800 (lowest melting) for high- 
speed steel, 940°-1,140°F.; No. 1601 
(high tensile) for tungsten carbide, 
1,020°—1,250°F.; and No. 16 (heat re- 
sistent, high tensile) for tungsten car- 
bide, 1,300°-1,750°F. (furnace tem- 
perature). 

After the customary degreasing and 
grinding, the powdered alloy is spread 
on the surfaces to be joined, and the 
tungsten-carbide tip is placed on top. 
The assembly is then heated until the 
alloy melts. The metal flows freely at a 
slight increase in temperature above the 
melting point, since the weld metal is 
pulverized. Oxidation of the tungsten 
sarbide is prevented, since each particle 
of molten alloy immediately “tins” and 
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New records for motor bearings life several times 
pre-war's best —are being turned up despite the tight 


situation in white metals. In INDIUM, manufacturers 
found the answer. 


By plating INDIUM onto the contact surface of the 
bearing and then diffusing it, metallurgists are able 
to impart a high concentration of INDIUM just 
where needed. The hardened surface of the bearing 
proved far more resistant to wear, oil-¢orrosion, and 
softening, without loss of its anti- 

friction value. 


Several builders of aircraft engines, 
Diesels, and motor trucks are putting 
this life-giving element in bearing 
metals for their power units. Why not 
see what it can do for you? 


THE INDIUM CORPORATION OF AMERICA 


UTicA, 
New York Office: 60 East 42nd Street, New York 17,N. Y. 
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adheres to the surfaces being joing 
Eutectic Welding Alloys ( OMpany 
New York. 


Survey of Aiir-Freight Possibilities 


A survey conducted by the Ug 
Department of Agriculture and th 
Edward 8. Evans Transportation Re 
search finds that moving perishable 
cargoes by air freight under contrag. 
carrier operation, inherent to this typ 
and size of operation, will make possible 
shipments of agricultural commoditig 
from the West Coast producing area 
to Eastern consuming centers at leg 
than 6.55 eents per ton-mile. On the 
return haul manufactured goods can be 
flown from Detroit to San Francisco, 

This concept of an all-cargo air-ting 
operation on a contract-carrier basis jg 

| reported to permit relatively lower oper. 
ating costs per mile and greater flex. 
bility to follow the seasonal shifts of 
growing areas. The idea of contract 
carrier operation, suggested by the re 
search, is now being studied by other 
Government agencies. 

The study demonstrates that a bulky, 
low-value, perishable commodity, such 
as lettuce, can be successfully marketed, 
even at a slightly higher price, reflect- 
ing the additional cost of air transporta- 
tion, thus opening a new field for air- 
transportation of a substantial tonnage 
of agricultural commodities. Lettuce 
alone accounted for 6.8 per cent of all 
carload shipments of fresh fruits and 
vegetables in 1943, and in dollar volume 
amounted to $79,696,000. 

This comprehensive report titled 
“Postwar Air Transport Costs and 
Markets for Lettuce’? was jointly pre- 
pared by the Bureau of Agricul 
Economies of the Department of 
culture and the Edward 8. Evans T 
portation Research. 

The first section of the study, a post 
war cost analysis, is the work of the 
Aviation Division of the U.S. Depart- 
ment of State, assisted by the Director 
of Research for the United Fresh Fruit 
and Vegetable Association. 

The marketing section of the report 
was prepared by the Bureau of Agricul 
tural Economies of the U.S. Department 
of Agriculture. Also cooperating were 
the Grower-Shipper Vegetable Associa 
tion of Salinas, Calif., and the Bureau 
of Plant Industry of the Department 
of Agriculture. The report was printed 
as a public service by Rand McNally & 
Company. 

It was shown that lettuce can be flown 


| from the Salinas-Watsonville growing 
| area in California, the largest single 
| producing area of lettuce in the country, 


to the consuming markets in Detroit 


| and other nearby cities such as Chicago, 
| Cleveland, Milwaukee, Pittsburgh, and 


Toledo, for approximately 3°/, cents 


| per lb. net more than the surface-trans- 


ported lettuce. Four test shipments 


| were made via Air Express over T.W.A., 


and the air-borne lettuce sold readily, 


| though priced at retail 5 cents per head 
| higher, in the four Kroger retail stores 
| in Detroit where the market was eX- 
| plored. 
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the Martin Mars means 


World’s greatest airmail load, 
these 25,000 pounds of mail were 
carried from Hawaii to California 
by the mighty Martin Mars a 
total of 62,500,000 pound miles 
for a single non-stop flight. At an 
average of 44 ounce per letter, 
that’s 800,000 letters . . . and if 
they were all paid for at prevail- 
ing rates, they would carry 
$160,000 in postage. 

This load not only smashed all 


previous records for airmail, but 


more than doubled the 23,750,800 
pound miles traveled with the all- 
time cargo record of 35,000 pounds 
which the Mars carried from 
Belem, Brazil to Trinidad on its 
first war mission for the Naval 
Air Transport Service. 

Thus in payload, as in economy of 
operation, the Mars far outstrips 
all rivals. And her 20 sisterships, 
now being built by Martin, will 


ayload, lower 
ton-mile costs, and higher speed. 
Best of all, war's at will find 
Martin lines fully 


offer even greater 


tooled and manned by experienced 
workers to ‘assure early delivery 
of commercial versions of the 
Mars. It’s no wonder the Martin 
Mars is known as ‘‘the answer to 
an airline's prayer!”’ 

Tue GLENN L. Martin COMPANY 


3, MaryLanb, U.S.A. 
The Glenn L. Martin-Nebraska Company—Omaha 


Al RC ee AFT Builders of ‘Dependable Aircraft Since 1909 
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Ono Rueeer ComMPAny 


A Special Report 
For Product Designers 


end Others Interested in the use of 
shechonical Molded and Extrodad Rubber end Syathetic Rubber 


BRANCHES. DETROIT NEW YORK - CHICAGO + INDIANAPOLIS 


Condensed and to the point, this 81/x11, 4-page report contains 
a wide scope of information on mechanical molded and extruded 


rubber and synthetic rubber, including data on the comparative 
hose materials in relation to various metals, 


bonding qualities of t 
wood, fibre, celotex, and glass. Although this report was com- 


piled primarily for pro 
uses and applications © 
helpful information. A copy will be s 


* * 


duct designers, anyone interested in the 
£ rubber and synthetic rubber may find 


ent to you upon request to 
The Ohio Rubber Company, Willoughby, Ohio. * * 


+ WASHINGTON CLEVELAND 
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Savings made possible by air trans- 

rt, as stated in the report, are: pack- 
ing without ice, lower handling costs, 
less bruising in transit and consequent 
waste, and greater yield per acre since 
fewer lettuce leaves need to be removed 
fom each head. Also, the vitamin con- 
tent is found to be greater when time in 
transit from field to store can be cut 
from 8 days to approximately 24 hours. 
The lettuce lasts longer and remains 
more attractive while on display in the 
store. 

Lowered costs are likely after the 
war, according to the report, by using 
(1) lighter and more efficient shipping 
containers; (2) new nonstop airways 
between distant cities; (3) airplanes 
designed specifically for hauling com- 
mercial cargoes. Quoting the report: 
“In the aerial freighter of the future, 
speed may well be sacrificed to economy 
and the design of cargo compartments, 
among other engineering accomplish- 
ments, will most certainly be more effi- 
cient than in present-day transport 
aircraft.”’ 

Operating cost figures in the air trans- 
port section were based on the regular 
operation of a contract-carrier air line 
using eight Douglas C-54A Skymaster 
cargo planes. Capacity loads of lettuce 
and other perishables were planned for 
each West-to-East trip, three- 
quarter capacity freight loads of manu- 
factured goods for the return hauls. 
Figures on the operating schedule, 
routes, approximate cost, and probable 
shippers are outlined in detail in the re- 
port. All estimated cost data apply 
with only minor adjustments to cities 
within approximately 300 miles of 
Detroit. Edward S. Evans Transporta- 
tion Research, Washington, D.C. 


Peening Square Rivets Automatically 


An automatic method of peening 
square rivets into small steel cams in 
less than 2 min. has been devised to re- 
place a hand method that required 
25 min. 


In riveting a cam to the shaft of an- 


aerial-camera camshaft, the surface was 
obstructed by other parts, limiting the 
peening clearance to less than the width 
of a square rivet. Since the camshaft 
is the heart of the between-the-lens type 
camera shutter, opening and closing its 
leaves at '/s0 of a second, great care is 
given to its precision machining. Until 
recently, skilled employees were re- 
quired to use special tools in hand- 
riveting the camshafts. 

The problem was solved by removing 
the pulley on the riveting hammer and 
fastening a horizontal shaft to hold it 
in place. The hammer cannot swing or 
turn but, instead, has the desired up- 
and-down motion. This eliminates the 
serious hindrance of the hammer’s rota- 
tion and enables it to be utilized for 
peening square rivets on extremely small 
surfaces. Allied with this, a special 
fixture was designed for holding the 
varying types of parts to be riveted. 

This holding fixture is made of two 
sections, a base and an adapter. The 
base is standard for all jobs, whereas in- 
dividual adapters can be provided for 
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separate jobs. The base is screwed onto 
the table of the riveting machine. A 
center sliding part, controlled by the 
handle, moves forward and back, ad- 
justing the position of the part to be 
riveted so that it conforms to the width 
of the square rivet. The interchange- 
able adapter or top part of the fixture 
can be revolved 90° and has a spring 
clamp to hold the part down during the 
riveting process. The riveting hammer 
itself conforms to the desired shape of 
the square rivet. When one side of the 
riveting operation is accomplished, the 
fixture can be lifted and turned 90° for 
the second and concluding operation. 
Fairchild Camera & Instrument Cor- 
poration. 


Special Cam-Cutting Machine 


Details have been announced of a 
special cam-cutting machine which 
completes in 15 min. a job that formerly 
consumed 80 hours of highly skilled 
labor. Designed to cut two irregular 
curved tracks of minute dimensions on 
the inside of a small metal barrel, the 
machine has proved highly successful in 
operation, increasing the production 
rate of war instruments that utilize the 
barrel cam. 

One of the most important of these 
instruments is the Fairchild electric gun 
sight for aircraft. The barrel cam, 13/5 
in. in diameter and 3 in. long, plays an 
essential part in focusing the gun sight’s 
lenses on enemy targets. This pair of 
lenses is moved by means of a small 
metal shoe which catches in the cam’s 
tracks. Unless these 0.062- by 0.072- 
in. tracks are perfect, clear focusing on 
the target is impossible. The designer 
undertook to provide a machine that 
would cut 5,000 barrel cams in the least 
possible time, a job that would ordinar- 
ily have to be done manually, consuming 
400,000 man-hours. With the result- 
ing cutter, the job was done in 1,250 
hours. 

Assisted by a tool designer in the 
plant, the inventor planned an assembly 
including a carriage, chuck, and two 
master cams in one unit, stationary fol- 
lowers in the second, and a third cutter- 
head unit. The most difficult parts to 
design were the two master cams. 
These govern the track cutting, giving 
it a forward motion. In one revolution 
of the master cam the barrel turns three 
times, and a track is milled on its smooth 
surface. This revolving action is at- 
tained by one worm and two worm gears. 
Weights keep the master cams in con- 
stant contact with stationary followers. 

In designing the cutter head, special 
care was needed to make it small enough 
to fit inside the barrel cam. Revolving 
5,000 times per min., it is driven by an 
electric motor by means of a round belt. 
Mounted on ball bearings, the carriage 
is so sensitive that through its handle 
the cutter’s slightest dullness or small- 
est break can be easily detected by the 
operator. Holding the cam and chuck, 
the carriage applies the forward mo- 
tion supplied through the master cam. 

To produce the machine as quickly 
as possible it was constructed by welding 
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all parts except the base, which was 
made of cast iron. The machine stands 
1 ft. high, with a base about 3 ft. long 
and 1 ft. wide. 

Though the machine was originally 
designed to fulfill the need for a par- 
ticular type of barrel cam, it is equally 
adaptable to the manufacture of other 
types. The device is expected to be 
applicable to any optical instrument 
using the barrel-cam principle, such 
as telescopes and binoculars. Fair- 
child Camera & Instrument Corpora- 
tion. 


Cylinder-Honing Machine 


The Fulmer honing machine is de- 
signed to produce straight, round, 
smooth bores to working tolerances as 
small as 0.0002 in. for finishing aireraft- 
engine cylinders, connecting rods, other 
internal-combustion cylinders, super- 
charger parts, landing-gear struts, re- 
coil cylinders, and the like, where super- 
fine cylinder surfaces and extreme ac- 
curacy are required. It can be sup- 
plied in various working stroke lengths 
up to 72 in., and with cylinder-honing 
capacities up to 20 in. in inside di- 
ameter. 

All the controls have been brought 
down to “floor level”? by the use of a 
patented control system, and they are 
located at the front of the machine 
within easy reach of the operator. 
Stroke-setting, hone withdrawal, ‘short 
stroking,’ changes in spindle or recip- 
rocating speeds can be handled in- 
stantly from the floor or operator’s sta- 
tion. Spindle and shafts are heat- 
treated and mounted on oversize roller 
or ball bearings, all operating in a bath 
of oil, adequately protected from dust 
and grit.. Coolant is carried in the base 
of the machine and passes through 
multiple settling chambers before being 
repumped to the work. The pump sys- 
tem permits cleaning the solid matter 
in the coolant system quickly, without 
loss of coolant or productive time. 

With the patented “stop and dwell 
system,” the reciprocating spindle can 
be hydraulically stopped at any point 
within the stroke capacity of the ma- 
chine without shock or impact to the 
machine or work. The spindle is 
“locked in” at such stopping point and 
‘an be held there before upward move- 
ment, in definite increments of seconds 
that are electrically timed. This timing 
ranges from 1 ‘to 30 sec. and the time 
is not affected by variations in oil tem- 
perature or viscosity, as would be the 
case with timing controlled by the hy- 
draulic oil passing through an orifice of 
various sizes. 

When reciprocation is stopped, there 
is no pressure in the hydraulic pump 
line and the reciprocating mass is hy- 
draulically sustained at that point in the 
stroke range. There is no “overrun” 
of the spindle at top or bottom of the 
stroke at whatever reciprocating speed 
for which the machine may be set. This 
facilitates honing blind-end cylinders 
or up to an internal shoulder. The con- 
trols can always be re-set to obtain the 
same result, when a change-over of work 
is desired. 
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Equipment of Stainless Steel, Nickel and Monel 


meets many specialized requirements 


Chemical engineers have met America’s 
wartime challenge. 


They opened the gates to a mighty 
flood of products going to war...strate- 
gic raw materials, synthetic substitutes, 
and entirely new substances having ad- 
vantages all their own. 


A factor in this production success is 
the wide use of stainless steel, Monel, 
and other corrosion-resistant alloys 
containing Nickel. 


For in the chemical industry corro- 
sion is a large-scale menace. 


To wage war on this enemy,chemical 
engineers enlisted the aid of Nickel, 
because Nickel imparts to other metals 
strength and resistance to corrosion and 
wear. In the chemical field, as in many 


AERONAUTICAL ENGINEERING 


REVIEW 


NICKEL ALLOYS AID THE CHEMICAL INDUSTRY 


to KEEP ‘Em PRODUCING! 


others, a little Nickel goes a long way 
to keep equipment producing. 


It prolongs the life of processing ap- 
paratus, and protects the purity, color, 
and uniformity of the product. 


Hence, stainless and Nickel alloys 
are specified widely for acid heaters 
and caustic coolers, for high-pressure 
autoclaves and vacuum evaporators, for 
cracking towers and polymerization re- 
actors, for shipping drums and tank cars, 
for pumps, piping and storage tanks, for 
agitators and settlers, for stills and di- 
gestors—for every type of equipment 
that converts laboratory experiments 
into full-scale chemical operations. 


For years we have enjoyed the privi- 
lege of cooperating with technical men 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 wo St., New York 5, N.Y. 


NOVEMBER, 


Stainless Steel Lined Polymerization Reactors in Synthetic Rubber Plant 
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of the chemical industry...and of many 
others. Whatever your industry may be 
..+if you want help in the selection, 
fabrication, and heat treatment of al- 
loys .. . we offer you counsel and data. 


New Catalog Index 


New Catalog C makes it easy 
for you to get Nickel litera- 
ture. It gives you capsule 
synopses of booklets and bul- 
letins on o wide variety of 
subjects — from industrial ap- 
plications to metallurgical 
data and working instruc- 
tions. Why not send for your 
copy of Catalog C today? 


‘ Nickel * 
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For maintenance and service work 
on aircraft-engine cylinder barrels, the 
machine is equipped with a universal 

inder-barrel holding fixture. Adaptor 

tes and hone-guide bushings can be 
obtained to hold any size barrel speci- 
fed. C. Allen Fulmer Company, Cin- 
cinnati. . 


Air-Operated Piston-Ring Lapper 


By using the Fulmer piston-ring 
lapper, it is reported that many hours 
of “run-in” time of a new or over- 
hauled engine can be saved. From ten 
to 25 strokes of the machine are all that 
js normally required to lap a conven- 
tional set of rings. Proper fit, enabling 
the engine to be run at full power, is ob- 
tained in minutes instead of hours. The 
machine will lap full sets of rings into 
eylinder barrels up to a maximum bore 
of 6%/, in. On special order, machines 
ean be supplied to lap rings for bores 
greater than 6°/s in. 

The lapper has been designed to give 
a half revolution of the spindle on a full 
outstroke, with no rotation on the return 
stroke. At each reciprocating cycle 
the spindle “hunts” so that there is no 
possibility of the abrasive traveling over 
the same path during the next stroke 
of the lapping operation. The spindle 
operates in a bath of oil and carries a 
wiper seal to protect it against dirt and 
grit. Stroke setting stops can be set to 
give working strokes from 2 to 12 in. 
and a re-set counter tells the operator 
the number of strokes for each opera- 
tion. 

The air-operated machines are built 
for operation with air under pressures 
up to 100 lbs. per sq.in. A hydrauli- 
cally operated model also is available. 

Adaptor plates can be supplied to 
hold any size cylinder required, and the 
cylinders are locked in position with 
quick-action clamps. Steel lapping 
heads that do not require the rings to 
be opened in putting them on or taking 
them off can also be supplied for any 
engine. C. Allen Fulmer Co., Cin- 
cinnati. 


Single-Phase Autotransformers for 
Aircraft 


General-purpose single-phase auto- 
transformers are designed especially for 
operation from line-to-neutral of 400- 
cycle, 120/208 Y-volt, aircraft electrical 
systems. They are particularly adapt- 
able for operation of 28-volt lamps, 
electrically heated flying suits, and 
other low-voltage aircraft accessories. 

The small size and light weight of 
these autotransformers are made pos- 
sible by the combination of a new high- 
grade core steel and glass insulation 
impregnated with a new high-quality, 
inorganic resin. 

Suitable for operation at any altitude 
from sea level to 60,000 ft., they are in- 
tended to function properly in tem- 
peratures from —40° to 140°F. They 
are satisfactory for operation over a 
frequency range from 380 to 420 cycles 
and are suitable for continuous use at 
an overvoltage of 5 per cent. General 
Electric Company. 
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Stud Removing Simplified 
A self-locking jam nut is used to re- 


move studs without damaging the 
threads. 
Two standard nuts—one slotted 


lengthwise—are backed against each 
other. The pressure of a wrench on the 
split nut binds it to the stud threads, 
providing extra friction by which the 
stud may be removed. The second nut 
is used as an anchor. General Electric 
Company. 


Pressure-Tight Zippers 

The Pressure Sealing Zipper is a new 
development in unique rubber con- 
struction applied to metal slide fasteners 
to make them waterproof and prevent 
excape of air or gases. 

The construction incorporates over- 
lapping rubber lips, which have initial 
pressures built into them so that they 
assure a tight seal against any pressure 
that the structural strength of the slide 
fastener will withstand. The lips are 
placed on either side of the article to be 
sealed, depending on where the pressure 
is exerted. Used on the outside they 
make the article waterproof and prevent 
the entrance of air or gases. Used on 
the inside they prevent the escape of 
air, gases, or liquids held in the vessel. 

Three styles are being manufactured, 
two being of the nonseparating type— 
the first, sealing along its entire length 
but open at the top; the second, sealing 
along its entire length and at both ends. 
In the first, which is used in such appli- 
‘ations as for resisting exposure to 
water, gas, or other elements, the slider 
is operated from either or both sides; 
in the second, originally developed as a 
closure for pressure vessels, it is oper- 
ated from the side opposite the sealing 
lips. The third construction is of the 
separating type, which seals for the 
entire length but not at the ends, with 
the slider operating from either or both 
sides. 

The new zipper can be applied to 
metal, fabric, or sheet rubber, provided 
sufficient clearance is allowed for opera- 
tion of the fastener. Installation can 
be accomplished either by stitching or 
cementing, depending on the applica- 
tion. The pressure seals are effective 


in a wide temperature range, not crack- 
ing when bent at —70°F. nor becoming 
soft at 150°F. 


Weathering and aging 


A new development, a pressure-sealing 
zipper manufactured by The B. F. Good- 
ich Company, prevents the entrance or 
escape of air or gases, depending on the 
application. of the zipper. 
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characteristics are reported to be ex- 
cellent. One of the great advantages 
of the sealing-lip construction is that it 
conforms to changes in position of the 
sealing wall, withstanding stresses 
caused by these movements. 

Among the wartime uses for the 
zipper, according to the maker, are as 
closures for lifesaving suits or divers’ 
suits, which need to be waterproof. 
Use of the zipper makes these much 
easier to put on or take off. Many uses 
of the new development expected 
in the aircraft industry, including ap- 
plication on both high- and low-pres- 
sure ducts, where sections may be ef- 
fectively joined with a pressure-sealing 
zipper on doorways and _handholes, 
where there are pressure differentials, 
and on bail-out kits and instrument 
cases. 

Tests on suits equipped with the 
zippers have shown them to be water- 
proof when immersed for long periods 
and to hold water, air, or gases without 
any perceptible escape. The B. F. 
Goodrich Company. 


Motion Picture Portrays Tracer Control 


“An Exact Duplicate” is a new 30- 
min. motion picture in colors and 
sound, showing many new techniques 
in Tracer-Controlled milling, engraving, 
etching, and duplicating. This motion 
picture is intended to provide its audi- 
ences with short-cut solutions to post- 
war production problems. It gives pro- 
duction men an opportunity to see 
Tracer Control at work on actual jobs 
and to hear simultaneously a descrip- 
tion of the work as it progresses. Many 
of the applications of Tracer-Controlled 
machines shown are similar to jobs now 
being run in machine shops and on pro- 
duction lines all over the country. 

The picture was filmed under the 
supervision of the same engineers who 
developed the Tracer-Controlled ma- 
chines, and all the jobs shown in the 
picture were photographed in a machine 
shop. Close-up photography shows all 
features of work, master and machine. 
The spoken commentary clearly de- 
scribes each operation and enables even 
those not familiar with the operation 
of Tracer-Controlled machines to under- 
stand their efficient, timesaving applica- 
tions to these jobs. 

The film is available without charge 
for showing at meetings of technical 
societies, company groups, etc. All ex- 
penses of the showing are borne by the 


manufacturer of the machines. George 
Gorton Machine Company, Racine, 
Wis. 


Metal-Ceramic Electric Heating Unit 


A new flexible, ‘‘serpentine” electric 
heat unit can be coiled in small or large 
turns around pipes and _ cylinders, 
spiraled around molds, or fitted to odd 
contours. The unit is of metal-ceramic 
construction and can be made in varying 
lengths and diameters and in capacities 
up to 15 to 20 watts per lineal inch. 
Exact temperatures up to 1,000°F. 
can be maintained without deteriora- 
tion of the steel-ceramic structure. 
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On wings built by Fairchild, the Navy’s 
big patrol bombers— Martin PBM-3 
Mariners—fly to war over the seven seas. 


They’ve sent many a submarine to the bottom. 
They soar by the hundred over icy arctic waters; 
patrol the far reaches of the Pacific: carry bombs 
and munitions, cargo and men to combat on distant 
naval fronts. 


Behind their constantly increasing numbers is the 


American vision, enterprise, initiative and coopera- 


BUY U. S. WAR 


Fairchild 


ENGINEERING 


WINGED FOR VICTORY by Fairchild 


story of industrial America at war—the story of 
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tion combining to accomplish the “impossible”. 

Three years ago there was a critical need for these 
big flying boats. Fairchild undertook the job of 
building the vital wing panels despite the fact that 
Fairchild had just launched a heavy production 
schedule, building famous Cornell primary trainers 
for the Army Air Forces, and manufacturing other 
Fairchild-designed aircraft. 

In this day of industrial miracles, this Fairchild 
accomplishment stands as another example of the 
job that can be done with cooperation, technical 
knowledge and production skill. 
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Heat may be applied through direct 
contact of the unit or may be trans- 
ferred through clips or fixtures of vari- 
gus designs. The unit may be left 
exposed or may be sealed or cc vated with 
insulating cement. 

Applications have been designed for 
deicing installations on airplane-engine 
nacelles and on hangar doors, also on 
molds where critical temperatures must 
be maintained, and on melting pots of 
unusual shapes. Other applications in- 
clude the heating of pipes and valves 
carrying viscous fluids. Experimental 
work is being done on various applica- 
tions in the plastic field. H.& A. Manu- 
facturing Company, Buffalo, N.Y. 


Film about Welding 


New Horizons in Welding is the title 
of a 16-mm. educational talking mo- 
tion-picture film that gives a 30-min. 
presentation. It deals primarily with 
the setup for production welding, pic- 
turing the step-by-step procedure fol- 
lowed where welding is used on a high- 
speed, quantity-production basis. It is 
intended to educate in the methods used 
to reduce costs and speed production in 
modern fabrication of metal products. 
The picture traces the rise of welding 
from a mere implement of repair to a 
major production tool. 

The film is available for use by manu- 
facturers, trade schools, Government 
departments, and other groups inter- 
ested in instruction in welding. Har- 
nischfeger Corporation, Welding Divi- 
sion, Milwaukee. 


Heat-Treat Oven for Use in Welding 
Shop 

A small oven has been designed for 
preheating inner and outer cylinders of 
certain airplane parts to a temperature 
of 800° to 900°F. before welding. It 
eliminates the use of the large ovens in 
the heat-treating department, as it is 
operated right in the welding depart- 
ment where it heats the parts quickly 
and evenly so that the production welder 
does not have to wait for delivery of the 
heated parts. 

Fabricated by welding of 1/,-in. steel, 
the oven is composed of a double wall 
lined with 1-in. asbestos sheeting all the 
way around. The box has a removable 
lid on which a fixture is welded so that 
an air-pressure gas cap shoots a flame 
into the oven, hitting a square of fire 
brick. The oven, measuring 24 by 24 
by 18 in., is mounted on 1-in. pipe legs 
and is heated by city gas. It has proved 
satisfactory for quick preheating, blue- 
ing two cylinders in 10 min. In this 
case four different parts are welded to 
form the one aircraft assembly. The 
material that is preheated and welded 
is chrome-alloy steel. The Hobart 
Brothers Company, Troy, Ohio. 


Kaiser Interests to Develop 
Hiller-copter 


Under the terms of a recent agree- 
ment the research and development 
work on the Hiller-copter will proceed 
under Kaiser Cargo, Inc. That com- 
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pany has acquired the patents by pur- 
chase and has entered into an employ- 
ment contract with Stanley Hiller, Jr., 
under which he will design and build 
helicopters for the Kaiser organization. 
The work will be done at a factory in 
Berkeley, Calif. 

The machine is reported to be so 
simple to operate that both Mr. 
Kaiser and Clay Bedford, Manager of 
the Kaiser organization’s Richmond 
Shipyards, took the controls and ac- 
tually flew the helicopter alone with less 
than 5 min. of instruction. In com- 
menting on the flights, the test pilot 
said that he believed this machine 
has excellent controllability and that 
the vibrations throughout the entire 
machine are relatively small. Kaiser 
Cargo, Ine. 


Gas-Operated Device Clears Jammed 
Guns 


The Kidde Pneumatic Gun Charger 
is designed to load or clear a gun within 
1 sec. by the use of compressed gas. 
It will operate at temperatures as low 
as —65°F. and will supply sufficient 
charging force to cycle the gun bolt for 
any condition except total jam. 

Model H-50 is a gas-powered, manu- 
ally controlled device for charging 
0.50-caliber Browning machine guns. 
The unit can be attached to either side 
of the gun, using the standard bolt stud 
that comes with the gun, and it can be 
demounted and remounted, including 
the high-pressure gas connection, in a 
few seconds, using only one hand and 
requiring no tools. 

The charger is powered from a source 
of high-pressure gas, preferably com- 
pressed air, supplied from a small stor- 
age cylinder or directly from a com- 
pressor. Operating pressure may vary 
from 2,000 lbs. per sq.in. down to 250 
lbs. per sq.in. When a storage cylinder 
of 57 cu.in. capacity is used, charged 
initially to 1,000 lbs. per sq.in., the 
charger will operate about 50 times 
before the gas supply need be renewed. 

The charger action is initiated by a 
special two-way control valve. This 
valve may be either a simple manual 
control or an equivalent valve operated 
by asolenoid. Either type can operate 
several chargers simultaneously. 

Where the type of installation per- 
mits, such as in turrets, the manual 
control valve is used because of its sim- 
plicity, lightness, and the elimination of 
interconnecting wiring. The solenoid 
control valve is ordinarily used where 
the guns are remotely located. 

With the manual control valve, 
charging is effected by moving the valve 
lever and returning it to its original 
position after about a second’s delay. 
When desired, the gun action can be 
held in retracted position by moving 
back the lever and allowing it to remain 
in that position as long as “hold-back”’ 
is desired. Returning the valve lever to 
its original forward position restores 
the gun to battery position. 

When the solenoid control valve is 
used, pressure of a button initiates the 
operation of a piston, which in turn 
drives the gun action into a retracted 
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position. When the control is released 
the charger exhausts, permitting the 
action to slam back into battery. The 
installation may be so made as to com- 
plete both actions automatically or, if 
preferred, so that the gun can be set for 
“hold-back” and held in that position 
indefinitely. The latter may be de- 
sirable for several reasons: for instance, 
after sustained bursts of fire, when hold- 
ing the charge out of the breech would 
permit the gun barrel to ventilate and 
cool, thereby helping to prevent ‘“cook- 
off” or accidental discharge; also, 
holding a shell out of the breech pro- 
vides greater safety in landing and 
take-off, when a gun might otherwise 
be accidentally discharged by jolting. 

The solenoid is equipped with two 
windings in series, one being the actuat- 
ing coil and the other the holding coil. 
The actuating coil is momentarily en- 
ergized and draws about 12.5 amp. at 
28 volts. This double coil solenoid 
permits various types of wiring and 
control arrangements. 

The Kidde pneumatic gun charger is 
constructed of steel, with aluminum and 
brass accessory parts; it is less than 18 
in. in length and 1%/\, in. in diameter 
and weighs slightly over 2 lbs. Walter 
Kidde & Company, Inc., Belleville, 


Time Control for Electric Furnaces 

Called ‘“Micromax Electric Control, 
Duration-Adjusting Type,” a new sys- 
tem of control for electric furnaces and 
ovens regulates electric input to hold 
temperature at a selected control point. 
or to a program. 

By means of an “on-off” contacting 
system, it feeds to the heating unit the 
electric current needed to maintain 
temperature at the required control 
point or program. Input is either ‘‘full- 
on” or “full-off.” Regulation is ob- 
tained by controlling automatically the 
time during which current is ‘on’ and 

Employing the balance method both 
for measurement and control, this new 
system, like the position-adjusting type 
of Micromax electric control, is a com- 
pletely coordinated one designed to give 
its users the full benefits of correctly 
applied control. It provides full pro- 
portional time action as compared with 
the more familiar full proportional 
positioning action. It can be equipped 
with overshoot control, which is used 
when the furnace or other unit is coming 
up to temperature. Leeds & Northrup 
Company, Philadelphia. 


Fuse Panels for Aircraft 

Littelfuse Universal Fuse Panel No. 
1505 is reported to offer special ad- 
vantages for use in airplanes. The 
panels can be placed at an accessible 
point rather than in a central junction 
box, so that under gunfire they can be 
replaced at the point where the crew 
man is. Their dispersal throughout 
the plane renders these panels less 
liable to damage. The circuit can be 
opened by pulling out a metal bar from 
the clips with insulated pliers. 
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The Littelfuse No. 1560 circuit breaker 


The new panel is for Littelfuse 3 A 
Gand3AB,4AGand4AB,and5A 
G and 5 A B Aircorps Type of fuses and 
clips. One number covers the mount- 
ing. The user has only to take the blue- 
print and in a few moments check all 
the factors for panels precisely to his 
individual specifications. The first dash 
number indicates fuse specification. 
The second dash number specifies num- 
ber of poles. Specifications include bus 
bars, if required, and number of poles 
to be bussed. Light, durable panels to 
individual specifications, meeting all 
Air Corps requirements, are delivered 
ready to mount, equipped with ter- 
minals and fuse clips or terminal studs. 
Littelfuse Incorporated, Chicago. 


Temperature-Resistant Switch Breaker 
A circuit breaker relatively free from 
the effects of extreme high or low tem- 
peratures is based on a new bimetal 
design in which the bimetal is used as a 
finger that pulls the trigger. No ap- 
preciable mechanical load is exerted 
on the bimetal as it trips the breaker. 
The device was primarily designed 
for military use in aircraft that may be 
subjected to temperatures ranging from 
—65° to +180°F. The actual ambient 
temperature at which the breaker trips 
without a flow of current is 350°F. The 
high differential between operating 
and breaking temperatures is a char- 
acteristic of this circuit breaker. 

The new unit, designated as No. 1560 
(AN 3160), is of switch-type, nontrip 
free, intended to meet performance 
specification AN-C-77. The range is 
5 to 50 amp. at 30 volts, a.c. or d.c. It 
is capable of breaking 2,500 amp. on 
short circuit. It meets the require- 
ments of holding for 1 hour at 115 per 
cent of rated current; breaks within 
the hour on 138 per cent of rated cur- 
rent; breaks at 200 per cent of its load 
between 10 and 100 sec. These tests 
are all at the ambient temperature of 
77° = 18°F. The breaker is enclosed 
in a moistureproof black Bakelite case. 
It is panel-moun ed by two 6/32 screws, 
in. long, for in. thickness of 


panels equipped with heavy copper 
terminal bus bars. Overall size is 
2'/s in., by 2 in. deep below panel, by 
*/, in. wide. Littelfuse Incorporated, 
El Monte, Calif. 


Dive Flaps to Combat Compressibility 
fect 


An invention from Lockheed Air- 
craft Corporation’s laboratories is re- 
ported to have been successful in over- 
coming the effects of compressibility in 
power dives by airplanes. It was de- 
veloped after 3 years of research by 
pilots and engineers of Lockheed and of 
the Army Air Forces. 

The device is an improved form of 
dive flap, designed to control the flow 
of air across the wing to negate the 
phenomena of compressibility. It con- 
sists of two strips of metal hinged to the 
under side of the wing of the Lightning 
and controlled by a button on the pilot’s 
control wheel. After a power dive 
from an altitude of 35,000 ft., the P-38 
is reported to level off within 3,000 to 
5,000 ft. after the pilot has begun to pull 
out. 

Military security prohibits a de- 
tailed description of the Lockheed dive 
flaps, but it is understood that they 
have been successfully tested on an- 
other American fighter and are under 
test on a third. They have been in 
full production the Lightning for 
months, and ‘flaps kits’ are en route 
to the fronts for lification of earlier 
P-38 fighters. 

The Lockheed dive flaps are stated to 
have achieved a solution to the difficulty 
caused by the compressibility effect 
throughout the tactical speed range of 
today’s aircraft. When retracted, the 
dive flaps leave a ‘‘clean’’ wing that does 
not reduce the Lightning’s speed. Ex- 
tended, they do not materially reduce 
its diving speed, but they control it. 
Lockheed Aircraft Corporation. 


Variable-Speed Drive 


For modernization of old machinery 
the manufacture of a new, compact 
type of variable-speed drive offers new 
possibilities for in the medium and 
higher horsepowers for geared-drive 
power transmiss! 

The unit is intended to provide an 
individual control for each machine. It 
is scarcely larger than the motor with 
which it is used, even in ratings of 15, 
25, 50, 100 hp. or higher. The complete 
unit with the motor has the size and 
appearance of two standard a.c. motors 
coupled together. Differing from con- 
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ventional types of variable-speed unite 
it uses the V-belt as a control medj 
only, rather than for both drive ang 
control, primary speed reduction bej 
accomplished by conventional gearing 
methods. 

The maker states that through thi 
new gearing arrangement 90 per cept 
of the power goes through conventional 
gears while only 10 per cent passes 
through the V-belt. The lower geg 
ratio affords finer control. Low main. 


tenance is made possible because the 4 
easily accessible V-belt is the only part 
likely to need replacement over a long! 
period of time. Having the variable. 
speed output shaft concentric with 
the motor shaft gives it the advantage 
of a direct-line drive. Remote control 
is also available, with horizontally 
split castings optional. Lombard Goy- 
ernor Corporation, Ashland, Mass. 


Universal Clamp 


A stainless-steel flexible-band type 
hose clamp designed for aircraft use is 
known as the Universal Series 820. It 
is stated that the clamp has passed all 
requirements of AN-FF-C-406a hose 
clamp specification at the Naval Air- 
craft Factory. 

Special construction features include 
a patented swivel-action nut that rocks 
on swivel pins and tips down when the 
thumb screw is tightened. This clinches 
the band, prevents slipping, and gives 
a high back-off torque. The clamp is 
claimed to be vibration-proof and te 
remain tight under all conditions 

The construction permits re-use. The 
band and saddle are of stainless steel, 
and the screw, nut, and pad are made 
from plated alloy steel. The clamp 
can be installed or removed without 
tools. Three standard sizes are avail- 
able to cover the range of AN748 sizes 
22 to 114, inclusive. The series 820-12 
fits hose 1/5 in. to 13/\5 in. outside di- 
ameter; the series 820-14 fits hose 1 
in. to 2%/;, in.; and the series 820-16 
fits hose 2° 16 in. to 3° 16 in. Other sizes 
may be had on special order. Marman 
Products Company, Inc., Inglewood, 
Calif. 


Beaching Gear for Large Seaplanes 


A method for the rapid and_ safe 
beaching of large seaplanes without em- 
ployment of the usual number of men 
in the landing crews has been devised 
at the Naval Air Station at Banana 
River, Fla. 


The installation consists mainly of a 
ferry-type slip mounted on floats, a set 
of guides, a cradle car, and rails. A 


turntable approach section may De 
substituted for the ferry slip. Both 
turntable and slip conform automati- 
cally to the tide and are adjusted to 
wind direction by means of winches 
The guides are adjustable to various 
sizes of seaplanes. Need for men to 
swim or wade into cold water with 
beaching gear is eliminated. The whole 
beaching operation is handled by the 
pilot and one or two men on the beach. 
The seaplane approaches the ferry 
slip or turntable in the same manne! 
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F OB. Air Terminal 


The qualifying “F.O.B.” on price 
lists became a familiar bit of Amer- 
icana as industry began nation-wide 
distribution of machine output. 

Today, as an international mar- 
ket for our goods looms ahead, 
“F.O.B.” no longer means delivery 
to a freight siding or pier, but to 
the airport as well. Smart merchan- 
disers will not only design and 
package their products for air ship- 
ment, but quote “F.O.B. Air Ter- 
minal.” The establishment of an 
airport-to-airport rate, with allow- 
ances for pick-up and delivery, 
would enable large volume ship- 
Pers to offer a worth while saving 


POWER S 


and a service to their customers. 

Another economy, of particular 
interest to the operator, comes 
from the weight and fuel economy 
of Wright Cyclones. On a four- 
engined transport, the basic weight 
saving provides a half-ton bonus 
fuel economy on a ten-hour flight 
saves another half ton. And Cy- 
clone operation over billions of 
miles has demonstrated distinctly 
lower maintenance costs. 


Wright Cyclones pay their way. 


Wright Aeronautical Corporation 
1 Division of Curtiss-Wright Corporation 


Paterson, New Jersey, U.S.A. 


TONNAGE 


Cyclones Save 3 Ways 


LESS WEIGHT—MORE PAYLOAD 
LOWER FUEL CONSUMPTION 
REDUCED MAINTENANCE 
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SAYS G. T. BAKER 


President 


NATIONAL AIRLINES, INC. 


ee 

_—— weight savings have a highly practical value to 
manufacturers and airline operators. To the commercial oper- 
ator, every pound of unnecessary weight saved means increased 
earning Capacity. 

“National Airlines’ maintenance and operations figures show 
$156.04 as the annual value of one pound weight saved per air- 
plane operated by us. 

“We find BOOTS NUTS very fast to attach—they can be used 
over and over again and they outlast the plane.” 


SELF-LOCKING NUTS 


Boots Aircraft Nut Corporation, General Offices, New Canaan, Conn., Dept. B 


Representatives in New York Chicago Detroit Indianapolis 


Los Angeles ° Kansas City 


od 
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Boots Nuts Save Upto60 Lbs. Per Plane 


Lighter,all-metal Boots are tougher, safer. 


@ Wartime standard fastenings on every 
type of military aircraft. 

@ Post-war standard fastenings on all com- 
mercial ships. 

® Can be used again and again, without 
weakening their self-locking grip. 

@ They'll “outlast the plane.” 

@ Approved by every government avia- 
tion agency. 


BOOTS STEEL 
ANCHOR NUT 
(W2S #8-32) The 
comparable fiber nut 
is 151.2% heavier 
than this all-metal, 
steel, self-locking nut. 


SEND FOR FREE WEIGHT-SAVING BOOKLET 
Actual weights of over 250 different self- 
locking nuts used in aircraft, comprehen- 
sively reviewed for the convenience of air- 
craft designers, engineers, operating and 
maintenance personnel. Cepy will be sent 
you, free, on request. 
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EOPLE who should know claim 
that it will be years before the 
helicopter will be safe enough to 
join the auto in the public parking 
lot. But no one can tell when some- 
one will bob up with a really fool- 
proof helicopter that can be han- 
dled as easily and cost as little as 
the family car we’re driving now. 

We're intrigued, too, by other 
“dream products” that have been 
heralded as stepping stones to post- 
victory prosperity. We don’t mini- 
mize their possibilities. But we be- 
lieve the problems they present are 
still somewhat in the future. 

Our big job now, as we see it, is 
to meet the needs of the portentous 
present and the immediate future 
by supplying superior products for 
airframe, engine and parts con- 
struction that will continue to make 
American planes the finest that fly. 

In the new and continually better 
products we are developing in our 
research laboratories and manufac- 
turing plants, the aircraft builder 
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and some day 
soon it may 
be a reality 


and designer will find an eminently 
practical answer to today’s press- 
ing requirements. By fine perform- 
ance these products have truly 
earned their wings. They deserve 
serious consideration in your plan- 
ning for tomorrow, be it ever so 
revolutionary. 


Aircraft Products for the finer 


planes of Today and Tomorrow 

Aircraft quality wire of every type—stitching 
wire for the faster, cheaper assembly of 
parts—hinge-pin wire, strut and tie wire, 
lock wire, cotter-pin wire—bright fin- 
ished, tinned or galvanized wire in car- 
bon, alloy and corrosion-resisting steels. 

TIGER BRAND Control and Structural Cables 
that assure perfect functioning of con- 
trols. 


Springs of all types and sizes—extension, 
compression and torsion springs—plane 
part springs, springs for precision instru- 
ments, new and special springs for the 
plane’s fighting armament. 

Cold Rolled Strip Steel to add strength to 
airframe and accessory construction. 
Cold Finished Bars of aircraft quality steels, 
that make possible mass production of 

high precision parts. 


AMERICAN STEEL & WIRE COMPANY 
Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 
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LONG BEACH 4, CALIFORNIA 36 N. CLINTON, CHICAGO 6, 


Mili, 


SPEED RANKS FIRST WARTIME CLEANING INDIA NOWand POST- WAR 


To manufacturers of aircraft, aero engines, tical 


i t, accessori : 
. St S including aviation, radio, aerodrome lighting and kindred lines The abl 
Ait Associates—a Company well-founded and financially sound— " mv 
re pa rl ng ce u r ace > pared to consider the exclusive agency for or sub-li to m Pt L. 
fo r Bette r Pai nt Ad h es ] 0 n ! their manufactures in British India. The Asian Air Associates are planning a y 


chain of maintenance stations at the major air ports in India which places them 


Out of the war has come a revolutionary process 
lacquering or varnishing. The rysCoat de 
PROCESS! A CHEMICAL surface conditioner fe Communicate direct to: ing 
that in ONE, single operation performsthese three ie THE ASIAN AIR ASSOCIATES te 
important time-saving functions (1) removes light He WAVELL HOUSE 15 GRAHAM ROAD 
oils, grease, etc., (2) gives surfaces a microscopic fe BALLARD ESTATE, FORT, BOMBAY z 
crystalline coating that insures tenacious paint = gr 
grippage and (3) protects surfaces against rusting a : 4. 


before painting. Send for FREE Service Report! BS 
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OAKITE PRODUCTS, INC., 27 Thames St., New York 6,N.Y Re Ircra t ngineering it 


FOUNDED 1929 T 
The Technical and Scientific Aeronautical Monthly it 
AKITE 
‘ : Single Copies: 50 cents post free : 
Subscription: $5.25 per annum, post free y 
CLEAN ING During the War, a special feature is r 
being made of reproductions and trans- ¢ 
lations from the Foreign Technical Press 
fon 
BUNHILL PUBLICATIONS LIMITED 
12 Bloomsbury Square London: : W.C.1. England 


1G = 


ILL. 


JO M. CLINTON, CHICAGO 6, 


iD 


as it would approach a beaching buoy. 
As the plane enters the slip or turn- 
table, it is turned until aligned with the 
guides. Taxiing forward, the plane 
assumes a position directly above the 
cradle car. A hook suspended from the 
tunnel hatch then engages an extension 
on the rear of the cradle car. As plane 
and cradle car move forward between 
the guides, the car begins ascent of an 
incline, bringing the plane gently to 
rest upon the cradle. The plane may 
go up the side under its own power or 
with the help of a winch. On the beach 
it may be moved rapidly on tracks to 
loading platforms and maintenance 
stalls. For launching, the hook is re- 
moved and the plane taxis over the 
side, the car dropping away when the 
plane becomes water-borne. 

Approach and guide units may be used 
as aircraft docks by adding bumper 
nose and sidewalks on the uprights. 
Need for rails for the cradle car may be 
eliminated by use of air wheels running 
in U channels. The inventor has con- 
structed a working model using a model 
of the PBM Mariner for demonstra- 
tion purposes. He states that a sea- 
plane designed for beaching with this 
gear could be made lighter because there 
would be no need for heavy beaching- 
gear fittings on the hull. Also, the 
weight of the plane would be distributed 
over a greater area when not water- 
borne, and the need for constructing 
the hull to meet beaching-gear stresses 
and strains would be eliminated. The 
Glenn L. Martin Company. 


Lightweight Retractable Landing 
ear 


A patent for a lightweight retract- 
able landing gear has been granted to,the 
inventor and assigned to The Glenn 
L. Martin Company. 

The new gear, which incorporates 
many novel features for bracing and 
locking in the down position, has al- 
ready proved itself in service on the A- 
30 Baltimore, withstanding months of 
desert operation from improvised land- 
ing fields with a minimum of main- 
tenance. In the A-30 installation the 
weight of the main gear was only 897 lbs. 
as compared with the 19,000-lb. gross 
weight of the airplane, a landing-gear to 
gross weight percentage of about 
4.72. 

The gear is supported by an N-strut 
attached to the forward wing spar where 
it passes through the engine nacelle. 
This strut can be made as a single forg- 
ing, eliminating many of the small as- 
semblies found in other types of landing 
gear. The oleo is attached to one end of 
a trunnion shaft turning on bearing in 
the N-strut and braced by a sing'e cross 
brace from the other end of the trun- 
nion shaft. Direct connections from the 
oleo operate the wheel-well doors, elimi- 
nating the need for additional hy- 
draulic mechanisms. 

The raising and lowering of the 
gear is actuated by a hydraulic cylinder 
that moves an arm or crank attached 
to the oleo, which rotates it about the 
trunnion shaft as a pivot, up and back 


FROM THE INDUSTRY 


Connected with a new type hydraulic 
fitting developed by The Glenn L. Martin 
Company, this piece of 5/s-in. diameter by 
0.049-in. wall aluminum tube burst under 
a 5,000 Ibs. per sq.in. pressure, but the 
fitting and joint were unaffected. Cut- 
away portion shows the principle of the 
new fitting in which a rubber sealing is 
compressed with such force by turning up 
the gland nut that it beads the tube and 
permanently seals the joint. 


to flight position and down and forward 
for landing and take-off. 


What is probably the most unusual 
feature of the design. is the drag strut 
by means of which the gear is locked in 
down position. The forward end of this 
strut is attached to the oleo, while the 
aft end is fixed to a trolley running on 
a track on the under side of the wing 
inside the nacelle. While the gear is in 
the process of being raised or lowered, 
this trolley runs free, but as the gear 
reaches the down position, a block on 
the trolley engages a hooklike fixture 
that is part of the main structure of the 
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airplane and lifts the wheels of the 
trolley off the track, transferring the 
landing or take-off load to the main 
structure. 

At the same time, a square pin with 
one beveled edge engages the trolley 
and is pushed into place by a hydraulic 
cylinder, locking the trolley to the main 
structure, and through the drag strut, 
locking the gear into down position. 
When the gear is raised, the cylinder 
withdraws the pin and the trolley slides 
back along the track as the gear 
retracts. The Glenn L. Martin Com- 
pany. 


Loading Rack for Anodizing 


Adjustable racks designed by em- 
ployees in the Finishing and Plating 
Department have almost cut in half the 
time required to load work for anodizing 
at The Glenn L. Martin Company plant 
in Baltimore. In addition, the use of 
these racks in place of spring hangers 
for all tubes, formed parts, and heavy- 
gauge flat work has resulted in substan- 
tial savings in electric current and has 
permitted a far greater utilization of the 
available anodizing tanks because it 
facilitates the orderly arrangement of 
the parts. 

There are two basic types of rack, each 
being made in several sizes so that by 
using them singly or in combination 
practically every size and type of part 
van be handled. The first type of rack 
has an aluminum-alloy center post with 
a frame at the bottom on which parts 
can be stacked around the center post 
and with a pressure plate at the top to 
hold the racked work in place. The top 
edges of the bottom frame are toothed to 
keep the work from slipping, and the 
pressure plate is adjustable and held in 
place by a spring and pin inserted in 
holes in the center post. The top of the 
center post is in the form of a hook to 
permit easy handling with an overhead 
conveyer. 

The second type of rack has two posts 
with a fixed channel section separating 
them at the bottom and a movable 
similar section at the top. Top edges 
of the lower section and bottom edges of 
the top section are toothed to prevent 
slipping. Work is loaded on the bottom 
section, and the top is clamped down to 
hold it in place in a manner similar to 
the single-post racks. In loading parts 
that would cover each other, such as 
large corrugated sheet, smaller parts 
are used as spacers, thus utilizing the 
solutions to the utmost and avoiding 
to a large extent their waste on handling 
equipment. 

The new racks are simple and durable 
and provide a sure and positive electri- 
cal contact. Where the former spring 
hangers had to be cleaned after each 
usage and soon lost their temper and 
springiness, the new racks have an al- 
most indefinite life because only the 
bottom frame has to be cleaned after 
usage. Since this frame is of straight, 
rigid metal construction, it is easily 
cleaned and unaffected by the clean- 
ing bath. The Glenn L. Martin Com- 
pany. 
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Hydraulic-Tube Connection Method 


A hydraulic-tube connection that 
eliminates the tube-flaring operation 
required with previous fittings provides 
greater resistance to vibration breakage 
while simplifying installation proce- 
dures both in the shop and in the field. 
It is being made generally available 
through licensed manufacturers. While 
designed to meet specific needs of the 
aircraft industry, the new fitting, which 
provides a firm, leakproof joint and 
can be used with both low and high pres- 
sures, is equally adaptable to the re- 
quirements of other types of hydraulics. 

The new fitting is simple in design 
and can be fabricated in large quan- 
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tities at a minimum cost. Basic parts 
consist of the fitting, a gland nut, a small 
metal collar, and a synthetic-rubber 
sealing ring. The fitting is bored in 
four concentric diameters, corresponding 
respectively, from the center out, to 
the inside diameter of the tube, the out- 
side diameter of the rubber ring and 
metal collar, and the outside diaméte1 
of the gland nut, with the outside sec- 
tion threaded to take the gland nut. 

To install the new fitting, the gland 
nut, metal collar, and rubber ring are 
placed over the end of the tube in that 
order and the tube is inserted in the 
gland as far as it will go. By turning 
up the gland nut, force is exerted on the 
rubber ring, with the metal serving to 


DOES YOUR Jew” PRODUCT 


REQUIRE A FRACTIONAL HORSEPOWER 


SPECIAL APPLICATION ? 


F SO, our 30 years’ experience designing and building small 
motors for thousands of applications may prove valuable to 
your engineering department. 


Our new 42-page illustrated catalog with specifications, dimen- 
sions, and other important data may assist your engineering 
department in designing motor satisfaction into your new product. 


THE LAMB ELECTRIC COMPANY ¢ KENT, OHIO 


APPLICATION: 
NAL HORSEPOWER MOTORS 
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keep the nut from tearing the ring 
Since the sealing ring is confined and 
rubber is not compressible, the axial 
thrust so developed grips the tube and 
actually beads it. At the same time, the 
rubber is forced into every crevice to 
form a perfect seal and exerts an out. 
ward force on the gland nut, locking the 
threads. The beading operation is “foo| 
proof” in that after the proper bead has 
been accomplished the gland nut 
bottoms in the fittings and further 
crushing of the tube is impossible. 

By eliminating the flaring operation, 
the new fitting removes one of the main 
causes of hydraulic-line failure, since 
this operation often affected the struc- 
ture of the metal, bringing about tube 
failure caused by vibration in service, 
At the same time, it does away with the 
need for beveling the end of the gland 
nut, a relatively difficult machining 
operation, and permits the use of higher- 
strength alloys than 52SO where de- 
sirable. From the standpoint of in- 
stallation, the elimination of the flaring 
operation ends special preparation of 
the tubes, a timesaver in the shop, and 
often determines whether a repair can 
or cannot be effected in the field. With 
the new fitting all parts except the rub- 
ber ring may be used many times. An- 
other advantage is provided in that with 
the new connection the fittings may be 
standard and have varying-width com- 
pression rings for varying pressure re- 
quirements, thus reducing the number 
of separate replacement items that must 
be carried in stock. 

Tests have demonstrated the high- 
pressure resistance and other character- 
istics of the new fitting. On 5/,-in. 
diameter by 0.049-in. wall aluminum- 
alloy tube installations, pressures as 
high as 5,000 Ibs. per sq.in. have been 
successfully withstood, while on */s by 
0.635 tube the pressures have run up 
to 6,200 Ibs. per sq.in. In both in- 
stances it was the tube itself rather than 
the fitting or joint which failed. 

In another test, */s-in. steel and alu- 
minum tubing were assembled in a 
double fitting and vibrated under 1,500 
lbs. per sq.in. pressure for 25 hours with 
no evidence of leakage. From _ the 
mechanical-tension standpoint a 1,000- 
lb. pull was withstood by the steel-tube 
installation and 400 lbs. by the alu- 
minum. Torque required to install a */s 
fitting was 200 in.Ibs. for aluminum and 
900 in.Ibs. for steel. Laboratory tests 
have further revealed that pressure loss 
caused by restriction is negligible be- 
cause of the smooth contour of the re- 
stricted area. The Glenn L. Martin 
Company. 


Taper Attachment 


A taper attachment of simplified 
design is designated ‘“‘The Master Taper 
Attachment.” It is designed to make 
possible accurate taper turning, boring, 
and threading. It may be used in any 
position on a lathe and does not inter- 
fere with straight turning. The sliding 
fixture has straight gibs, eliminating 
vibration and tool play. Graduations 
are in inches at one end and in degrees 
at the other end of the swivel bar. It 
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READY WHEN YOU ARE... 


H A Y E S Hayes pioneered improved products in its field years 
before the war. 


AIRCRAFT ; Hayes was ready for war — and is supplying all war 


Wheels and Brakes production demands. 
AUTOMOTIVE Hayes will be ready for peace — with engineering 
Fans, Mufflers, Moldings and production capacities ready for immediate use. 


Western Representative: Airsupply Co., 5959 W. 3rd St., Los Angeles 36, Caliy. 


HAYES INDUSTRIES, INC. Home Office: JACKSON, MICHIGAN, U.S. A. 
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“We should like to express to you our complete satisfaction with the perform- 


ance of Champion Spark Plugs ... we were able to obtain the remarkable service 


of 100 hours between changes... they required at least 50% less time to service for 


re-installation, since they could be cleaned and re-gapped without dismantling and 


with the simplest of maintenance equipment.” Excerpts from a letter from JOHN E. KEVARI, Superintendent 


of Maintenance, Southwest Airways Cargo Division. 


OVER 1,000,000 MILES 
OF FEEDER LINE OPERATION! 


Southwest Airways Cargo Division inaugurated 
an exclusive feeder line service for the ATC just 
21 months ago. Its outstanding success, un- 
marred by accident, and with the safe and 
speedy delivery of over 2,000,000 pound cargo 
proves conclusively and dramatically the prac- 
ticality of true feeder line service. 


In this operation Southwest Airways are de- 
serving of credit as genuine pioneers. They 
have foreshadowed by a million miles plus, the 
type of short haul operations that will inevitably 


DEPENDABLE 


CHAMPIO 


CHAMPION SPARK PLUG COMPANY, TOLEDO 1, OHIO 


link thousands of the nation’s small towns into 


a vast network of speedy and sure transportation. 


The “ups and downs” of this service, over 2600 
route miles per day, totalled 28,000 landings 
and take offs. Loads consisting of war materials 
with high priorities, military freight and mail 
demanded the utmost in dependable service at 
all times. Champion-Ceramic Spark Plugs played 
their vital part with conspic- 

uous success as attested to 
by the above excerpts. 
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tapers up to 3'/, in. per ft., 16'/2° max- 
imum in either direction, 7'/2 in. in 
length at one setting. It duplicates 
tapered parts for accurate production. 
The device can be attached or re- 
moved readily. It is reported to be 
available for immediate delivery to fit 
the following lathes: Logan 10 in., 
Atlas 10 in., South Bend 9 in., Sheldon 
and Clausing. Taper attachments for 
other lathes are manufactured to order. 
Master-Taper Company, Chicago. 


Large-Scale Production of Army 
Helicopters Begins 


It is reported that plans have been 
completed for quantity production, in a 
plant of Nash-Kelvinator Corpora- 
tion, of the Sikorsky R-6 helicopter, a 
joint Army-Navy development. It is 
a single-rotor type of helicopter, having 
three blades, with a tip-to-tip diameter 
of 38 ft. The three blades of the aux- 
iliary tail rotor have a tip-to-tip di- 
ameter of slightly more than 7 ft. 

The Nash-Kelvinator-built helicopter 
has a top speed in excess of 100 m.p.h., 
carries sufficient fuel for a flight of 5 
hours, and will climb-to 4,000 ft. in less 
than7 min. Normal gross weight of the 
craft is 2,600 lbs. Ambulance litters 
van be carried in capsules placed on 
either side of the fuselage, with the 
alternative use of twin bomb racks. 
The cabin is soundproof and heated. 

The new helicopter is a two-place air- 
craft with dual flight controls. The 
pilot’s cabin is at the forward section of 
the streamlined fuselage, all metal ex- 
cept for cabin-section supports which 
are made of molded plastic-impregnated 
glass fiber cloth, mounted on an alu- 
minum floor. The tear-drop nose of the 
new helicopter is said to be the largest 
single piece of Plexiglas of its type and 
is similar in appearance to installations 
on some bombers. Other Plexiglas 
panels surround the pilot’s cabin, pro- 
viding broad visibility. Landing gear 
is conventional, with two main wheels 
having cantilever struts, with a small 
tail wheel midway between nose and tail 
and a nose wheel to prevent nosing over. 
The helicopter is equipped with a high- 
frequency radio communications set. 
Power is furnished by an air-cooled 
Franklin 245-hp. engine, which drives 
the main rotor as well as the tail rotor. 
Adrive-shaft and transmission mecha- 
nism directly above the engine con- 
hect it to the rotor head and three main 
rotor blades. A smaller rotor, mounted 
at the left side of the long conical tail 
section, provides directional control. 
Nash-Kelvinator Corporation. 


Eight-Gun Nose for B-25 


The addition of an eight-gun nose to 
the attack-bomber model of the B-25 in- 
creases its fire power to 18 0.50-caliber 
machine guns. This new version of the 
Mitchell is being built at North Amer- 
lean’s Kansas plant, which is doing the 
unusual job of producing two versions 
of the same bomber from the same pro- 
duction line. 

The new eight-gun nose gives the 
medium bomber 14 forward-firing ma- 
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chine guns, including the pair in the 
upper power turret. Besides the oc- 
tagonal nose cluster, the plane has four 
guns in “blisters’”’ on either side of the 
fuselage. All twelve of the fixed guns 
are fired by the pilot. 

In addition to the twelve fixed for- 
ward-firing guns and two upper-turret 
guns, the Mitchell has four other 0.50- 
valiber guns, two in the tail turret and 
two in the waist. With this total of 
18 machine guns, the bomber can at- 
tack or defend itself in all directions aloft 
and fire upon a wide area on the 
ground, 

A full load of bombs is carried on 
both versions of the B-25, but in the 
eight-gun-model the bombardier’s con- 
trols are placed so that bombs can be 
released by the pilot. North American 
Aviation, Ine. 


The Bendix 
Geneva-loc electric positioning actuator. 


Aviation Corporation’s 


Electric Positioning Actuators 


Geneva-loc positioning actuators are 
intended to provide accurate control 
within 1° of any series of operations 
up to eight positions, with each position 
positively locked against movement. 
They incorporate a Geneva movement 
operated by a high-speed motor. Posi- 
tioning by limit switches has been 
eliminated. Five advantages are re- 
ported: (1) positive control of output 
shaft movement, which automatically 
locks at all stops and which is independ- 
ent of motor overtravel and temperature 
variations; (2) no clutches, torque 
limiters, brakes, or adjustable limit 
switches; (3) motor comes up to speed 
under no load, then engages cam with 
rarying ratio which develops maximum 
torque at breakaway positions; cutout 
switches always operate when motor is 
under no load, permitting maximum 
switch life; (4) design permits two to 
eight positions; (5) entire unit can be 
disassembled and reassembled or inter- 
changed quickly in the field. There are 
no limit switches, brakes, etc., to be 
adjusted. 

Geneva-loc actuators are designed 
for remote operation of hydraulic valves, 
two-speed supercharger controls, fuel- 
selector valves, spark retard, propeller 
feathering, air-duct valves, or any sim- 
ilar installation where accurate posi- 
tioning is desired. Pacific Division, 
Bendix Aviation Corporation. 
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New 700-Hp. Aircraft 


A new compact, lightweight Ranger 
aircraft engine has been developed for 
postwar commercial aircraft, especially 
in the feeder-air-line field. Weighing 
870 lbs. complete with standard ac- 
cessories, the engine develops 700 hp. 
for take-off with 100-octane standard 
fuels, producing nearly 1 hp. for each 
cubic inch of piston displacement. 
The engine is a twelve-cylinder, in- 
verted, air-cooled “V” type having an 
overall height of 31.11 in. It is 74.92 
in. long and 33.28 in. wide. 

Cooling is accomplished by the pres- 
sure of air entering a scoop and directed 
around the cylinders by an arrangement 
of baffles, which create turbulence in the 
air flowing around the cylinders. Alu- 
minum cooling fins are chemically 
bonded to the steel cylinder barrels by 
use of the Al-Fin process. It is stated by 
the builder that a minimum of air is re- 
quired for successful cooling and that 
this fact, coupled with the compactness 
of design, makes the engine suitable for 
“submerged” installations. Designed 
for ease of overhaul and low-cost main- 
tenance, the ‘“V” construction gives 
easy access to all spark plugs, ignition 
wires, manifolds, and air baffles. En- 
tire assembly units can be removed or 
installed intact. All accessories are 
placed where they may be conveniently 
reached for service. 

Basically, the new engine is composed 
of five major units: the crankcase and 
cylinders, the right and left cam boxes, 
the nose section, and the rear section. 
In disassembling, all can be removed by 
a single mechanic without the use of a 
chain hoist and with a minimum of time 
and special tools. 

Power sections are made of aluminum 
alloy. The six-throw crankshaft is 
dynamically balanced and connecting 
rods are of the fork-and-blade type. 
Overhead camshafts actuate the valve 
mechanisms on each bank of cylinders. 
Ignition is by high-tension dual mag- 
netos. The fuel induction system is 
designed around a new, advanced type 
of pressure carburetor. Pressure lu- 
brication is of the dry-sump type. Oil 
is transferred through drilled passages. 
The hollow accessory drive shaft is the 
main oil gallery. Splash and spray of 
oil lubricates the cylinder wells, pistons, 
and piston pins. Valve mechanisms 
are pressure lubricated. 

The engine will be available with two 
propeller reduction-gear ratios: 1.65 to 
1 and 2.37 to 1. Planetary reduction 
gears are employed. At 3,600 r.p.m. 
for take-off, the propeller shaft speed is 
reduced to 2,180 by the first ratio and 
to 1,520 by the second. 

The new engine will be ready for 
peacetime applications as soon as the 
war ends. It bears the company’s 
commercial designation SGV-770-D-5. 
Ranger Aircraft Engines Division, Fair- 
child Engine & Airplane Corporation. 


Hy-Speed Precision Punch Press 
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This is the sixteenth of a series of statements by aviation’s leaders on THE SHAPE OF FLYING TO COME, 


“Let's put our most dynamic capital to work!” 


says Henry J. Kaiser, President, Henry J. Kaiser Company 


** 4 MERICA’S MOST DYNAMIC CAPITAL-INVESTMENT is prices for postwar delivery; and let labor enter nou 
A in the million or more young men trained to liv into postwar contracts. 

and work in the air, to manufacture and service air- “With that head start, there is no economic or tech- 
planes. These pioneers can open a great new chapte 

in transportation, in the accelerated evolution of Amer duced 3555 personal airplanes in 1939, and 7700 of 
ican industry. But will the aviation industry, with its them in 1941, should not in the first two years after 
record of daring and achievement, give them their the war manufacture and sell a minimum of 50,000 
opportunity? personal airplanes, perhaps as many as 150,000. And 
it is not visionary to picture the manufacture and sale 
of a million personal planes during the next ten years 


and 5000 terminals to house and service them.” 


nological reason why the aviation industry, which pro- 


“The answer is ‘yes!’"— if it gets moving now. Li 


industry, with Government encouragement, take on a 


pre-selling program for airplanes, accept orders at fixed 


Magnificent are America’s opportunities-in-the-air, M: 
Kaiser. But these opportunities will not be fully realized 
until they have been sold as down-to-earth practicalities 
And the first place to sell them is to the “test pilot 
market of U.S. people who are ready to buy progress national vanguard for any programs aviation may set up 
whenever they see it in business or private living. whovote TIME their favorite magazine 7 to 1 over the runner-up 


This is the market that aviation thinks of when it thinks 
of the more than a million Time-reading families— 
who are America’s best prospects for planes and air travel 

whose positions in American business make them the naturcl 


Believing that the ideas of aviation’s leaders are alw ays of interest to the aviation industry, 
Time here gives them wider circulation 


in the name of 
AVIATION’S 
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jsion bench press is of semisteel 
construction. Incorporating “V” ways 
to eliminate the use of die shoes, the 
the new press is designed for a nrore 

y and efficient handling of many 

uction jobs. It is made in one 
size, 5 tons, and has a 5- by 6-in. platen 
with 7 in. of ram movement. 

Only two levers are used in the hy- 
draulic foot control: one to apply pres- 
sure up to the rated tonnage; the other 
for release, which has a two-speed re- 
turn. No outside air line or power is 
needed and the unit is self air-eliminat- 
ing. The operator’s hands are free 
when operating. 

The machine is adaptable, with proper 
equipment, to be used as a tensile- and 
compression-testing unit up to 5 tons, 
as a pipe vise to handle up to 6-in. pipe, 
or as a Shear for '/,-in. plate or !/2-in. 
rounds. Further uses to which the unit 
can be adapted are marking, notching, 
riveting, crimping, mounting samples, 
ete. Reimuller Brothers Company, 
Franklin Park, IIl. 


Ball-Point Accessory for Visual 
auges 


A standard ball-point accessory for 
Sheffield visual gauges for rapid pro- 
duction checking of pitch diameter on 
threaded parts has been developed for 
use with the maker’s 500-1 and 1000-1 
models. Accuracy is said to be com- 
parable for practical purposes to that 
of the three-wire method, but the in- 
spection operation is many times faster. 

The accessory includes a chromed 
bracket and adjustable backstop with 
a thread-checking ball point of tungsten 
carbide mounted in the bracket. A 
second identical tungsten-carbide ball 
point is provided in the visual gauge 
spindle. The accessory has a capacity of 
l-in, maximum work diameter and is set 
up with threaded masters instead of 
gauge blocks. 

Three pairs of ball points equivalent 
to the best wire sizes for 36, 20, and 12 
threads per in. are furnished as standard 
with the accessory, and threaded parts 
can range from 11 to 56 threads per in., 
and up to 1 in. in nominal size can be 
checked. Pairs of ball points in other 
sizes are available. The Sheffield Cor- 
poration, Dayton, Ohio. 


Small Tachometer 

A tachometer that weighs only 5'/s 02. 
and is 2'/, in. in diameter permits one- 
hand manipulation. The recording in 
rpm, is read without the use of any 
timing, or counting device. The scale 
is made up of black figures against an 
orange background. 

The range of this instrument runs 
from 500 to 3,000 r.p.m. The makers 
state that stock models show a varia- 
tion of less than 3 per cent from ab- 
solute accuracy over the whole range. 
Standard units have been subjected to 
50,000 test readings without recording 
ahy variation in the accuracy of the 
readings from start to finish. 

A pointed contact spindle is a part 
of the instrument for use with shafts 
that are centered, and an elastic tip is 
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furnished that will slip over the pointed 
spindle for use on shaft ends that are 
not centered. 

The tachometer is dust- and mois- 
tureproofed and has a baked enamel 
protective coating on all surfaces ex- 
cept the scale, which is enclosed in a 
plastic tube. The Standard Machinery 
Company, Providence, R.I. 


Power Plants for New Air Liners 


The Douglas DC-6 transports in- 
cluded in the recent contracts for post- 
war equipment for several of the air 
lines will be powered by an advanced 
design of the Pratt & Whitney Double 
Wasp engine. It is designated as the 
R-2800-C, which produces 2,100 hp. 
and is already in production. The 
previous model of the Double Wasp— 
the R-2800-B—has been used in the 
Curtiss C-46 Commando, the Martin 
B-26 Marauder, and the Lockheed 
PV1 Ventura. This engine also powers 
three of this country’s current fighters, 
the Army’s Republic P-47 Thunderbolt, 
the Navy’s Grumman F6F Hellcat, 
and the Vought F4U Corsair. Other 
planes using the Double Wasp include 


_the Northrop P-61 Black Widow and 


the British Vickers Warwick I. 

The Double Wasp was put into pro- 
duction originally at East Hartford in 
1939, just two years after design had 
been undertaken. Soon an improved 
series—which raised the horsepower 
from 1,850, the original rating, to 2,000 

-was in production. Then a third 
series, the R-2800-C, with a basic out- 
put of 2,100 hp., was built. This is the 
engine which will be used in the DC-6. 

The DC-6 will have three-bladed 
Hamilton Standard propellers of the 
paddle type, with a diameter of 13 ft. 
2in. United Aircraft Corporation. 


Plastic Cabin Structures for R-6 
Helicopter 
Plastics are being used for the cabin 
structures of the new R-6 helicopter. 
The plastic material was chosen for the 


Weighing only one-seventh as much as 
cork, plastic ‘‘Flotofoam” is now being 
manufactured for important war uses by 
the United States Rubber Company. 


177 


cabin structures because of its light 
weight, only half that of aluminum of 
similar thickness, together with its 
tensile strenyth, rigidity, ability to 
withstand strains and vibration. It 
met specifications of the A.A.F. for this 
new structural use after it was put to 
many rigid tests. 

Made of Fiberglas, laminated and re- 
inforced with thermosetting resin, the 
composite material is a nonconductor 
of electricity and is not affected by 
gasoline, oils, acids, most alkalis, al- 
cohol, or fungus growth. Another 
feature is that it retains all of its prop- 
erties in sub-zero temperatures as well 
as in excessive heat. As far as is known 
by the producer, this is the first use of 
laminated plastics on a production basis 
in this type of construction. United 
States Rubber Company. 


Lightweight Plastic Foam 


“Flotofoam” is a synthetic plastic 
foam weighing only one-seventh as much 
as cork. It has been developed and is 
being manufactured for important war 
uses. Peacetime uses foreseen  in- 
clude insulation for airplanes, trains, 
automobiles, and homes. In lifesaving 
equipment such as life preservers and 
floats and as buoyancy units on water 
craft, this plastic foam will provide 
great buoyancy with minimum weight. 

This material is produced by a proc- 
ess under which a combination of syn- 
thetic plastic materials is foamed and 
then solidified. It is semirigid because 
it contains so much air space. It has 
good insulation and sound-deadening 
properties in comparison to its weight. 
In its present form it weighs less than 
1'/. lbs. per cu.ft. and can be made to 
weigh as little as °/, lb. per cu.ft. 
United States Rubber Company. 


Lighting Problems of a Large 
Assembly Plant 


The problems of lighting a large 
aircraft-assembly plant were discussed 
in a paper by J. L. Kilpatrick of the 
Westinghouse Electric & Manufactur- 
ing Company and L. N. Blugerman of 
the Edward G. Budd Manufacturing 
Company delivered at the annual 
meeting of the Illuminating Engineer- 
ing Society in Chicago. It refers to 
the new plant of the Budd company 
known as Budd Field at Bustleton, Pa. 

The design selected for this building 
comprises a structure made of steel- 
reinforced concrete nearly 600 ft. wide 
and 1,800 ft. long. The entire assembly 
area is all on one floor and its walls 
enclose over 24 acres of ground. In 
plan, the area consists of two sections 
each approximately 135 by 1,800 ft. 
(designated “high bays’’) and six sec- 
tions each approximately 50 by 1,800 ft. 
(designated bays’’). 

Each bay has a vaulted roof made up 
of a compound curve which gives an ap- 
pearance of a somewhat flattened sec- 
tion of a cylinder with a ceiling of smooth 
concrete. In the high bays the roof is 
suppor by columns approximately 
7 ft. by 2 ft.6in. In the low bays the 
the supporting columns are 2 ft. 3 in. 
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VACUUM SWITCH 
KEYING RELAY 


The extreme reliability with which 
this Struthers-Dunn Type 78CCAI00 
Vacuum Tube Keying Relay holds 
its adjustments is the direct result of 
rigid and simplified design utiliz- 
ing an absolute minimum of Parts. 
Ex ceptionally sturdy — designed for 
aircraft. All Parts readily occessible, 


7 poles including one D.T. 
pole handling high- voltage 
r-f currents by means of e 
vacuum switch, High-voh. 
oge parts rounded to re- 
duce corona, 


simplified design 
uthers-Duna TYPE 


TRA HEAVY-DUTY 
CONTACTS 


Struthers-Dunn 
61HXX100 meets the <n 
lays for extreme services, pane 
units having a less aged 
ntact safety factor. P 
r controlling an 
Readily adaptable 
different specifications. 
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by 3 ft. All columns are regularly 
ced along the longitudinal element 
on 40-ft. centers. Except for these sup- 
rting members there is almost no 
other structural interference in the en- 
tire building. 

The vaulted ceilings have no beams 
or other obstructions with the exception 
of two rows of skylights in the large 
bays and one row of skylights in the 
small bays, together with suspension 
rods to support craneways and a mono- 
rail system throughout the entire plant. 
In the high bays, the maximum height 
to the zenith of the arch is 58 ft., with 
a minimum mounting height for lighting 
equipment of 41 ft. above floor level 
required for clearance of the conveyer 
systems. In the low bays the maximum 
height to the zenith of the arch is 33 ft., 
with a minimum mounting height for 
lighting equipment of 23 ft. 6 in. 

After a detailed analysis of the prob- 
lems and the possible types of equip- 
ment suitable for the purpose, a de- 
scription is given of the unusual design 
selected, which was an indirect lighting 
system using 3,000-watt mercury-vapor 
lamps. The complete installation is 
described at length, with information 
about the initial cost, operating and 
maintenance expense, and the results 
obtained. Westinghouse Electric & 
Manufacturing Company. 


Gun-Sight Lamp 


A gun-sight lamp that enables Amer- 
ican gunners to aim directly into the 
sun’s rays and yet fire with accuracy has 
been developed for the Army and Navy 
for protecting airmen against enemy 
planes that dive out of the glare of the 
sun to attack. The miniature lamp 
is being produced for all types of op- 
tical gun sights as well as for torpedo 
directors. The manufacturer states 
that present gun sights allow gunners to 
aim within about 15° of the sun, leaving 
a “blind spot.” 

With this new lamp illuminating 
his gun sight, the sight lines or reticle 
will be visible even against a glaring sun 
and it will no longer be necessary to use 
a dark filter that tends to obscure the 
target. About the size of a walnut, the 
new lamp provides light reported to be 
from eight to 30 times brighter than 
gun-sight lamps now in use and does so 
with the same filament wattage. In 
some of the lamps, the wattage has 
been reduced by as much as 60 per cent 
and yet the advantages of more brilliant 
light have been retained. 

Tropical warfare, particularly, re- 
vealed a need for gun-sight improve- 
ments. In the tropics the sunlight is 
more brilliant, especially at the high 
altitudes where much of the aerial war- 
fare is carried on. With present gun- 
sight lamps the reticle image sometimes 
becomes lost in the glare. The two 
favorite attack positions of warplanes 
are between the target and the sun or 
between the target and a bright cloud 
hear the sun, because a cloud reflects 
light and is brighter than surrounding 
sky. To reduce the glare of the sun, 
dark filters were placed in front of the 
gun sights. These filters not only 
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The Zephyr collet chuck drill adaptor. 


darkened the sun but also obscured the 
target by about 50 per cent. Equipped 
with the new lamp, the gun sights now 
can be used without filters, giving a 
clear image of the reticle without dark- 
ening the target whatever. 

The brilliancy of the gun-sight lamp 
can be controlled by the gunner ac- 
cording to the demands of the situation. 
At night, for example, the lamp can be 
dimmed so that the sight lines will be 
clear and yet not so brilliant as to ob- 
scure the target; in sunlight, the lamp 
can be made brighter to provide a vivid 
image of the reticle. Westinghouse 
Electric & Manufacturing Company. 


Electronic Oscillograph for Study of 
Ignition Problems 


The electronic beam is being used to 
record airplane-engine ignition action 
to help solve the problems encountered 
in producing faster and more powerful 
engines. The electronic device that 
guides the electrons in their new task is 
the Westinghouse cathode-ray oscillo- 
graph, once exclusively a laboratory tool 
but now built on a commercial basis for 
use on the production lines of the na- 
tion’s war plants. Among war plants 
now using it are the Scintilla Division 
of Bendix Aviation Corporation and the 
American Bosch Corporation. 

The new electronic oscillograph takes 
pictures on ordinary camera film and 
makes its impressions in much the same 
manner as an X-ray. The beam of 
electrons is created by a high-voltage 
rectifier. To prevent the beam from 
registering on the film before the igni- 
tion study is made, the device incor- 
porates a beam trap that deflects the 
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electrons out of the photographic chan- 
nel. 

The electrical impulses to be studied 
are shot across the path of the electronic 
beam just above the film rack. The 
impulses force the electronic beam out 
of its straight path and cause it to place 
on the strip of photographic film a 
record of the voltage. Simultaneously, 
the electron pencil records the time in- 
volved to give engineers a graphic record 
of electrical events that occur in periods 
as short as one hundred-millionth of a 
second. The fastest speeds are photo- 
graphed on a stationary film strip, but 
slower speeds, of less than eight mil- 
lionths of a second, are recorded on a 
revolving drum that turns at 7,000 r.p.m 
because fixed film will not register “long” 
times like one-fiftieth of a second. 

Westinghouse research engineers col- 
laborated with aircraft-engine manu- 
facturers in testing ignition systems 
with the oscillograph and the results 
led to improvements that have over- 
come ignition trouble. Westinghouse 
Electric & Manufacturing Company. 


Program Timer 


The Zenith Program Timer is de- 
signed for numerous uses in factories, 
airports, railroads, schools, hotels, and 
other institutions. It is an auto- 
matic switch that can be set to close 
an electrical circuit at any desired 5- 
min. interval as often as desired. As 
many as 288 operations per day are 
possible, 

The program mechanism is set by 
turning the minute hand as on an or- 
dinary clock. The schedule is easily 
changed at any time without the use of 
tools. Small spring-brass clips are in- 
serted in slots of the program disc for 
the program desired. These pins-select 
the operating times. Timing is _per- 
formed by a set of cam-operated con- 
tacts that operate with snap action. 
A synchronous motor, which has a 
rating of 10 amp. at 110 volts, powers 
the device. The steel case measures 
8 by 12 by 4in. Zenith Electric Com- 
pany, Chicago. 


For Continued Use of Broken Drills 


One of the ingenious little tools de- 
veloped in an effort to conserve tools 
is a positive-drive collet chuck drill 
adapter that permits the use of broken 
flute ends of twist drills. Drills are 
held securely and concentrically with- 
out threading or soldering. Special 
tools are not required. 

A simple flat notch is rough-ground 
on the broken end of the drill before in- 
sertion into the collet. The notch slides 
past a pin located at the bottom of the 
collet. In operation, this pin does the 
driving; the collet holds the drill in 
alignment; the collet nut locks the 
drill in place. The adapter is available 
for all drill sizes from No. 50 to “F.” 

The manufacturer states that use of 
this collet chuck drill adaptor permits 
a substantial reduction in inventory of 
twist drills and reduces drill-replace- 
ment costs. Zephyr Manufacturing 
Company, Inglewood, Calif. 
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So writes 

WALTER DORWIN TEAGUE 
noted industrial designer, 
in describing Bell Aireraft’s 
advances in aircraft pro- 
duction for the war effort 


today... for all tomorrow. 


| WITNESSED a triumph of plan- 
ning when I walked through Bell 

Aircraft’s Niagara Frontier Division 
Plant. I have seen many impressive 
plants but seldom such perfect order 
and such high efficiency on so vast a 
scale. 

“It was easy to sense the pride of 
craftsmanship in the men sod women 
who work there: it became vocal in 
the machinist who demonstrated his 
tube-bending machine for me, and 
the foreman who showed the method 
he himself had invented for sealing 
aluminum hydraulic tubes to keep 
them dust-free. 

“And then, from this demonstra- 
tion of perfected techniques, we went 
to the laboratories, where scientific 
knowledge and inventive genius 
must still work with experimental 
methods to solve problems that have 
no precedent. Instead of the calm as- 
surance of the big assembly plant, the 
atmosphere here in these technolog- 
ical maternity wards was one of barely 
suppressed excitement: hurry, tension, 
exhilaration, but above all, confidence. 

*This was an event to be remem- 
bered, because I saw for the first time 
two of the most spectacular develop- 
ments in aviation: I saw the Bell heli- 


MEMBER AIRCRAFT WAR PRODUCTION COUNCIL.. EAST 


BLL Yorn 


Sealing tubes with the Marsh Metal Tube Seal — a Bell Airc raft innovation 


copter hover and swing under perfect 


control within reaching distance of 


the ground, and I had my first glimpse 
of a jet propulsion plane. The Bell 
crowd evidently is as adept at design 
as it is skilled in manufacturing. 
“There are many people I know 
whom I’d like to take through that 


COAST, INC, 


PACEMAKER OF AVIATION PROGRESS 


© Bell Aireraft Corporation 


now widely used by the aircraft industry. 


tiracobra (P.39) and Kingcobra ( P.63 ) 
Airacomet 


plant and those laboratories. They 
would have a better understanding of 
what modern industry has grown into 
now that it’s really hitting its stride, 
and what the future offers in aviation 
progress for our nation’s prosperity.” 


* Buy War Bonds and Speed Victory ® 


NIAGARA FRONTIER DIVISION 


Buffalo and Niagara Falls, N. Y. 
Fighters 
America’s First Jet Propelled Plane 
The Bell Helicopter 
ORDNANCE DIVISION 
Burlington, Vt. 


Flexible Gun Mounts and other ordnance materials 


GEORGIA DIVISION 
Marietta, Ga. 
B-29 Boeing Superfortress 
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Lnstitute News 


Institute Members Inspect Navy Special Devices Section and 
Patuxent Naval Aijir Station 


On October 6 and 7, a group of mem- 
bers of the Institute made an inspection 
tour of the Special Devices Division of 
the Bureau of Aeronautics and the 
Naval Air Stations at Anacostia and at 
Patuxent, Maryland. 

For reasons of military security, no 
details of the trip can be published, but 
members were given the opportunity of 
inspecting the latest naval develop- 
ments and seeing some of the more re- 
cent naval warplanes and captured 
enemy equipment. 

On Friday evening, October 6, an in- 
formal dinner was held in the Hotel 
Statler in Washington, D.C., for the 
members and the cooperating naval 
officers. Dr. J. C. Hunsaker acted as 
chairman of the dinner and introduced 
the speakers. 

The Honorable Artemus L. Gates, 
Assistant Secretary of the Navy for Air, 
spoke about some of his experiences in 
the South Pacific. Rear Adm. E. M. 
Pace, Jr., then addressed the members 
and guests. Capt. Luis de Florez spoke 
about recent developments in naval 
training and Capt. Arnold J. Isbell re- 
lated some of his experiences in the 
North Atlantic. Other speakers were: 
W. A. M. Burden, Assistant Secretary 
of Commerce; L. Welch Pogue, Chair- 
man of the Civil Aeronautics Board; 
Edward P. Warner, Vice-Chairman of 
the Civil Aeronautics Board; and T. 
P. Wright, Civil Aeronautics Adminis- 
trator. 

Major Lester D. Gardner, Chai man 
of the Council of the Institute, closed 
the meeting and expressed his apprecia- 
tion to the Navy Department, the Bu- 
reau of Aeronautics, and the cooperating 
Naval Officers for providing an interest- 
ing and informative trip for the members 
invited. 

The members of the Institute who 
attended the tour were: John D. 
Akerman, Professor and Head of the 
Department of Aeronautical Engineer 
ing, University of Minnesota; D. F. 
Bachle, Vice-President, Continental- 
Aviation and Engineering Cooperation; 
Leslie A. Baldwin, Vice-President, 
Johns-Manville Sales Corporation; Rex 
B. Beisel, General Manager, Chance 
Vought Aircraft Division, United Air- 
craft Corporation; Harry E. Blythe, 
Vice-President and General Manager, 
Goodyear Aircraft Corporation; George 
W. Brady, Chief Engineer, Propeller 


Division Curtiss-Wright Corporation; 
Clayton J. Brukner, President, The 
Waco Aircraft Company; Guy L. 
Bryan, Jr., Chief Designer, The Glenn 
L.. Martin Company; William A. M. 
Burden, Assistant Secretary of Com- 
merce, Department of Commerce; 
George W. Burgess, Assistant to As- 
sistant Secretary of Commerce, Depart- 
ment of Commerce; Walter J. Cerny, 
Design Administrator, Northrop Air- 
craft, Inc.; M. E. Chandler, Vice- 
President in Charge of Engineering, 
Chandler-Evans Corporation; Walter 
B. Clifford, President and Treasurer, 
Clifford Manufacturing Company; 
Charles H. Colvin, Consulting Engi- 
neer; Carl DeGanahl, Director of Re- 
search, Fleetwings Division, Kaiser 
Cargo, Inc.; Robert R. Dexter, Secre- 
tary, Institute of the Aeronautical Sci- 
ences; Hugh L. Dryden, Chief of 
Mechanics and Sound Division, Na- 
tional Bureau of Standards; Jame; M. 
Eaton, Vice-President, American Export 
Airlines, Inc.; Robert E. Ellis, Man- 
ager, Aviation Department, Standard 
Oil Development Company; Allan 
D. Emil, Director, Square D Company; 
Andrew J. Fairbanks; Professor of 
Aeronautical Engineering, Rensselaer 
Polytechnic Institute; Sherman M. 
Fairchild, Chairman of the Board, 
Fairchild Engine and Airplane Corpora- 
tion; Malcolm P. Ferguson, Vice- 
President, Bendix Aviation Corpora- 
tion; George R. Forman, Assistant to 
the President, Institute of the Aero- 
nautical Sciences; Clifford C. Furnas, 
Director 0: Research, Research Labora- 
tory, Curtiss-Wright Corporation; Les- 
ter D. Gardner, Chairman of the Coun- 
cil, Institute of the Aeronautical Sci- 
ences; R. W. Gemmell, Manager, 
Westinghouse Electric & Manufacturing 
Company; B. Allison Gillies, Vice- 
President, Grumman Aircraft Engineer- 
ing Corporation; R. E. Gillmor, Presi- 
dent, Sperry Gyroscope Company, Inc.; 
R. T. Goodwin, Manager, Aviation De- 
partment, Shell Oil Company, Inc.; 
Myron Gordon, Vice-President in 
Charge of Operations, Fairchild Engine 
and Airplane Corporation; Leroy R. 
Grumman, President, Grumman Air- 
craft Engineering Corporation; 8S. D. 
Hackley, Vice-President and General 
Manager, Fleetwings Division, Kaiser 
Cargo, Inc.; Andrew G. Haley, Presi- 
dent, Aerojet Engineering Corporation; 
181 


R. Paul Harrington, Professor and Head 
of the Department of Aeronautical 
Engineering, Polytechnic Institute of 
Brooklyn; E. H. Heinemann, Chief 
Engineer, Douglas Aircraft Company, 
Inc.; A. G. Herreshoff, Chief Engi- 
neer of Research, Chrysler Corpora- 
tion; S. K. Hoffman, Chief Engineer, 
Lycoming Division, The Aviation Cor- 
poration; Bennett H. Horchler, Execu- 
tive Vice-President, Institute of the 
Aeronautical Sciences; H. M. Horner, 
President, United Aircraft Corporation; 
William S. Hough, Manager, Aircraft 
Section, Johns-Manville Sales Corpora- 
tion; Paul E. Hovgaard, Director of 
Experimental Flight Test, Airplane Di- 
vision, Curtiss-Wright Corporation; J. 
C. Hunsaker, Chairman, National Ad- 
visory Committee for Aeronautics; 
Howard L. Jennings, Assistant to the 
General Manager, Eastern Aircraft 
Division, General Motors Corporation; 
Bradley Jones, Professor of Aeronau- 
tical Engineering, University of Cin- 
cinnati; Roger Wolfe Kahn, Test Pilot 
and Manager, Service Department, 
Grumman Aircraft Engineering Cor- 
poration; Th. von Kdrman, Director of 
Daniel Guggenheim Aeronautical Lab- 
oratory, California Institute of Tech- 
nology; W. Wallace Kellett, President, 
Kellett Aircraft Corporation; Otto E. 
Kirchner, Director of Aircraft Engi- 
neering, American Airlines, Ine.; Ar- 
nold M. Kuethe, Professor of Aeronau- 
tics, University of Michigan; R. H. 
Lasche, Assistant Vice-President, Di- 
rector of Engineering and Research, 
Fairchild Camera and Instrument Cor- 
poration; George W. Lewis, Director 
of Aeronautical Research, National Ad- 
visory Committee for Aeronautics; 
Delbert M. Little, Special Assistant for 
Technical Services, Weather Bureau, 
U.S. Department of Commerce; Arthur 
A. Locke, Professor and Head of the 
Aeronautical Engineering Department, 
Wayne University; Grover Loening, 
Head Consultant, War Production 
Board; Charles S. Mac Neil, Chief En- 
gineer, Aeroproducts Division, General 
Motors Corporation; Alfred Marchev, 
President, Republic Aviation Corpora- 
tion; Erle Martin, Engineering Mana- 
ger, Hamilton Standard Propellers Divi- 
sion, United Aircraft Corporation; W. 
J. McGoldrick, Vice-President in Charge 
of Aeronautical Engineering, Minneap- 
olis-Honeywell Regulator Company; 
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Walter McKay, Associate Professor, 
Massachusetts Institute of Technology; 
William A. Mechesney, Aviation Mana- 
ger, Westinghouse Electric & Manu- 
facturing Company; W. C. Mentzer, 
Chief Engineer, United Air Lines 
Transport Corporation; C. W. Mey- 
ers, Special Representative—Aviation, 
American, American Steel & Wire Com- 
pany; John C. Miller, Manager, Avia- 
tion Division, General Electric Com- 
pany; Allan B. Murray, Assistant Di- 
rector of Experimental Towing Tank, 
Stevens Institute of Technology; Con- 
rad F. Nagel, Jr., Chief Metallurgist, 
Aluminum Company of America; Wil- 
bur C. Nelson, Professor and Head of 
the Aeronautical Engineering Depart- 
ment, Iowa State College; Arthur T. 
Newell, President and Chief Engineer, 
Kenyon Instrument Company, Inc.; 
B. R. Otto, President and General 
Manager, Otto Aviation Corporation; 
Arthur L. Parker, President, The 
Parker-Appliance Company; James S. 
Pedler, Manager, Aeronautical Division, 
The B. F. Goodrich Company; L. 
Welch Pogue, Chairman, Civil Aero- 
nautics Board; Alan Pope, Associate 
Professor, Aeronautical Department, 
Georgia School of Technology; George 
B. Post, Vice-President, Edo Aircraft 
Corporation; R. H. Prewitt, Vice- 
President and Chief Engineer, Kellett 
Aircraft Corporation; J. E. Rheim, 
Executive Vice-President, Rohr Air- 
craft Corporation; James Robinson, 
Assistant Chief Engineer, Vickers In- 
corporated; L. E. Root, Chief, Aero- 
dynamics Section, Douglas Aircraft 
Company, Ine.; Daniel C. Sayre, Pro- 
fessor and Chairman, Department of 
Aeronautical Engineering, Princeton 
University; William T. Schwendler, 
Vice-President and Chief Engineer, 
Grumman Aircraft Engineering Corpo- 
ration; W. Wilbur Shaw, Director, Sales 
and Engineering, Firestone Aircraft 
Company; R. Dixon Speas, Assistant 
to Vice-President—Engineering, Ameri- 
ean Airlines, Inc.; Elmer A. Sperry, 
Jr., Vice-President, Sperry Products, 
Inc.; H. A. Sutton, Director of Engi- 
neering, Consolidated Vultee Aircraft 
Corporation; Roy C. Sylvander, Chief 
Engineer, Eclipse-Pioneer Division, 
Bendix Aviation Corporation; Philip B. 
Taylor, Vice-President and General 
Manager, Wright Aeronautical Corpora- 
tion; Ralph Upson, Consulting Engi- 
neer, New York University; B. J. 
Vierling, Chief Engineer, Pennsylvania 
Central Air Lines; J. G. Vincent, Ex- 
ecutive Engineer, Packard Motor Car 
Company; J. Carlton Ward, Jr., Presi- 
dent, Fairchild Engine and Airplane 
Corporation; Edward P. Warner, Vice- 
Chairman, Civil Aeronautics Board; 
John R. Weske, Professor of Aerody- 
namics and Head of Aeronauticat Engi- 
neering Division, Case School of Applied 
Science; George B. Wood, Jr.,  Engi- 
heer, Special Projects Section, American 
Bosch Corporation; Robert J. Woods, 
Chief Design Engineer, Bell Aircraft 
Corporation; T. P. Wright, Adminis- 
“sa Civil Aeronautics Administra- 
10n. 
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Eighth Wright Brothers Lecture 


The Eighth Wright Brothers Lecture, 
commemorating the forty-first anni- 
versary of the first flights made by Or- 
ville and Wilbur Wright at Kittyhawk, 
N.C., will be held on Sunday afternoon 
at 3 p.m., December 17, 1944, in the 
U.S. Chamber of Commerce Audito- 
rium, Washington, D.C. 

Mr. John Stack, Chief, Compressibility 
Research Division, Langley Memorial 
Aeronautical Laboratory, National Ad- 
visory Committee for Aeronautics, has 
been selected as the Lecturer for 1944. 
The Lecture will be concerned with com- 
pressibility effects on modern high-speed 
aircraft. 

The Lecture will be discussed by 
leading scientists and engineers. 


Col. Donald J. Keirn 


Thurman H. Bane Award for 
1944 


Col. Donald J. Keirn, of the Power 
Plant Laboratory, Air Technical Serv- 
ice Command, has received the Thur- 
man H. Bane Award for 1944 for “his 
contribution to the development and 
utilization of the jet propulsion engine.” 
The members of the Committee making 
the award were: Honorable Robert A. 
Lovett, Assistant Secretary of War for 
Air; Gen. H. H. Arnold, Commanding 
General, U.S. Army Air Forces; Dr. 
Lyman J. Briggs, Director, National 
Bureau of Standards; and Major R. 
H. Fleet, President of the Institute. 

The Thurman H. Bane Award is 
given annually to an officer or civilian 
of the Air Technical Service Command 
for an outstanding achievement in 
Aeronautical Development. It was 
established by Major R. H. Fleet in the 
latter part of 1942. The initial presen- 
tation was made to Col. H. F. Gregory 
for his contribution to the development 
of the helicopter. 

Information on the jet propulsien 
engine was first made public during the 
current year. Colonel Keirn was ap- 
pointed by the Commanding General of 
the Army Air Forces in 1941 to go to 
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England to analyze the British design, 
to studv the possibility of its adaptation 
to military aircraft, to return and de- 
velop a source of supply, and ultimately 
to serve as director and consultant to 
those taking part in the further de- 
velopment of this type of power plant. 
The work was considered of tremendous 
importance because of the great promise 
it holds for future increases in the 
performance characteristics of  air- 
craft. 

In 1943, as a result of intensive effort 
on the part of Colonel Keirn, together 
with the excellent cooperation of the 
General Electric Company and_ the 
British Ministry of Aircraft Production, 
a new jet propulsion engine had been 
built and was successfully flown. 

Colonel Keirn is a native of Colorado 
and attended Denver schoo's and the 
Colorado School of Mines. He is a 
graduate of the U.S. Military Academy 
(1929) and Air Corps Engineering 
School (1937) and holds a master of 
science degree in Aeronautical Engi- 
neering (1938) from the University of 
Michigan. He has been stationed at 
Wright Field since 1936. 


Late J. B. Taylor, Jr., Awarded 
Navy Distinguished Flying Cross 


The Navy Department recently made 
a posthumous award of the Distin- 
guished Flying Cross to the late Lt. 
Comdr. James Blackstone Taylor, Jr., 
U.S. Naval Reserve, of New York City, 
who lost his life on May 25, 1942, when 
flight-testing a Navy fighter plane. 

Lieutenant Commander Taylor was an 
Associate Fellow of the Institute and of 
The Royal Aeronautical Society, Great 
Britain; a founder of the Aviation 
Country Club of Hicksville, Long Is- 
land; and a member of the American 
Society of Mechanical Engineers and 
many other organizations. He will long 
be remembered for the outstanding 
contribution he made to civil and naval 
aviation. He is credited with having 
tested over 500 different types of air- 
craft during the period from 1920 to 
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Two-million-mile veteran Braniff pilot Capt. Pier 
Virgil Turnbull stands for the kind of flying . in the mc 
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Capt. Turnbull is “briefed” for Link Trainer refresher course prob- 
lem by Chief Pilot R. V. Carleton and Director of Instrument 
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Turnbull gets ready to “take off” in the Link. His problem is to D1 
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Mrs. Betty Nance, Braniff Link Instructor, gives Capt. Turnbull the 


Capt. Turnbull demonstrates his skill at instrument flying by 
weather and other conditions of the flight through the interphone 


making a perfect approach to X airport. Another happy landing 
in the Link 


LINK is known in Aviation for creative engineering and 
high standards of manufacture. Look for the name LINK 


ne Link Aviation Devices, Inc. 
O1 precision products after the war. 


Binghamton, New York, U.S. A. 
Buy United States War Bonds and Stamps 


LINK MANUFACTURING COMPANY, LTD., Gananoque, Ontario, Canada 


LINK TRAINERS, AVIATION SEXTANTS, AND OTHER PRODUCTS 


CONTRIBUTING TO THE SAFETY OF FLIGHT 
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his death. (The necrology was pub- 
jished in the July, 1942, issue of 
the AERONAUTICAL ENGINEERING RE- 
yIEW). : 

The citation reads as follows: ‘For 
heroism and extraordinary achievement 
in aerial flight as a test pilot engaged in 
experimental flight attendant upon the 
development of new types of aircraft 
during a prolonged period of aviation 
* progress. Volunteering to carry out 
extremely hazardous demonstration 
fights of military planes requiring ter- 
minal velocity dives, high accelerations, 
spins and acrobatics, Lieutenant Com- 
mander Taylor frequently risked his life 
in the most unconventional types of air- 
craft, many of which had never pre- 
viously been tested in these vital ma- 
neuvers. While testing a new plane for 
the Navy at Dahlgren, Maryland, in 
March, 1939, he lost consciousness as a 
result of severe acceleration during the 
violent pull-out after a high-speed dive 
but, with part of his craft torn loose and 
a wing deformed, brought the plane 
under control immediately upon regain- 
ing consciousness and successfully flew 
into the airport. On May 25, 1942, al- 
though fully aware of the peril involved, 
he volunteered for an exceptionally 
dangerous flight to test a new Navy 
fighter plane and lost his life when the 
electrical control mechanism failed to 
function. Lieutenant Commander Tay- 
lor’s superb airmanship, great personal 
valor, and fearless devotion to duty were 
responsible in large measure for the 
rapid advance of military aviation and 
in keeping with the highest traditions 
of the United States Naval Service.” 


Gikts to the Aeronautical 
Archives 


Dr. Orville Wright gave the drawing 
instruments of Octave Chanute, in the 
original box with Chanute’s metal name 
plate. The instruments were trans- 
mitted to Dr. Wright in 1928 by William 
Spencer Crosby, architect engineer of 
Chicago, Ill., who came into possession 
of them at the death of his partner, J. K. 
Cady, a friend of Octave Chanute. 

Capt. Walter S. Diehl, U.S. Navy, 
sent 228 issues of aeronautical periodi- 


cals, from the estate of Victor Lougheed. . 


Aero Digest, through the courtesy of 
Frank 8. Tichenor, sent 260 issues of 
periodicals. The Eclipse-Pioneer Divi- 
sion of the Bendix Aviation Corporation 
gave 125 issues of periodicals, adding to 
its previous gifts. 

Dr. Mac Kronstein presented a bound 
manuscript check list of his aero-phil- 
atelic researches and __ publications. 
Seven books were received on exchange 
from the Library of Congress, including 
the Almanach des Muses for 1782 
through 1785, and W. K. Vanderbilt’s 
Flying Lanes, New York, 1987. A 
copy of the Supplement to a Bibliog- 
raphy of Aviation Medicine, Washing- 
ton, 1944, was received from Dr. John 
Farquhar Fulton, of the Yale Medical 
Library. The British Air Commission 
added 52 British Air Ministry Trans- 
lations to the large number previously 
given. The 1944 Marine Catalog and 
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Buyers’ Directory was received from the 
Simmons-Boardman Publishing Cor- 
poration through the courtesy of War- 
ner Lumbard. 

A print of the B-29 Boeing Super- 
fortress bomber was sent by Thomas F. 
Collison. The Georgia Division of the 
Bell Aircraft Corporation gave a com- 
plete file of its Bell Aviation News. A 
complete file of the Bell Ordnance News 
was received from the Ordnance Divi- 
sion of Bell Aircraft Corporation. 

Lt. George A. Hughes gave a German 
wing insigne. A lapel pin of the Spier 
Aircraft Corporation was sent by I. 
Martin Spier. Four insignia and six 
uniform buttons of the British Overseas 
Airways Corporation were given by 
that company through the courtesy of 
Paul E. Bewshea. Major K. M. Beau- 
mont sent a copy of the First Report of 
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an Independent Committee on 
Aviation, London, 1943. 
Additional gifts were received from 
Evans Products Company; Lincoln 
Electric Company; Physicists Research 
Company; Nicolas Sanabria, Inc.; 
Society of Automotive Engineers; the 
U.S. House Document Room; Office of 
the Air Surgeon of the Army Air Forces; 
U.S. Armed Forces Institute; Army 
Service Forces; Recruiting Publicity 
Bureau of the U.S. Army; Civil Aero- 
nautics Administration; Bureau of 
Foreign and Domestic Commerce; De- 
partments of the Interior, Labor, State, 
and Treasury; National Archives; 
Superintendent of Documents; Bureau 
of Public Relations of the War Depart- 
ment; Congressional committees on ap- 
propriations; and the Vermont Motor 
Vehicle Department, Aviation Section. 
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New Corporate Members 


The following are brief summaries of 
the products and activities of companies 
that have recently become Corporate 
Members of the Institute. 


The Clifford Manufacturing Com- 
pany, Boston, manufactures hydrau- 
lically formed metallic bellows and 
bellows assemblies, extruded alumi- 
num tubes, and all-aluminum oil 
coolers and coolant radiators. 

During the present war practically 
its entire bellows-production facilities 
have been converted to the production 
of bellows units for aeronautical use, 
among which are the following: super- 
charger controls, bombsight servo mech- 
anisms, automatic pilots, oxygen regula- 
tors, hydraulic remote control of gaso- 
line tanks, thermostats for control of 
coolant radiators and oil coolers, mani- 
fold pressure gauges, altimeters, air- 
speed indicators, rate-of-climb indica- 
tors, and cabin pressure and tempera- 
ture controls. 

The company has developed, and is 
believed to be among the first to achieve, 
quantity production of aircraft-engine 
oil coolers and coolant radiators that 
are made of heat-treatable aluminum 
alloy. The feature of this development 
is the weight-saving, which is reported 
to be two-thirds of the weight of equiva- 
lent heat exchangers made of other met- 
als. 


General Aircraft Equipment, Inc., 
South Norwalk, Conn., has been engaged 
in aeronautical activities since its crea- 
tion in May, 1941. It has manufac- 
tured major airplane parts; particu- 
larly parts going into the power-plant 
section of fighters, bombers, and trans- 
port airplanes. 


Walter Kidde & Company, Inc., 
New York, manufacturers of fire- 
protection equipment for airplanes, 
are also serving the aircraft industry 
in many other ways. Through greatly 
increased plant facilities, high-speed 
machines, and work simplification 
programs, the company has increased 


the output of fire-detection and ex- 
tinguishing systems and has de- 
veloped new compressed-gas safety 
devices. Among the new products 
developed and placed in production 
are the lightweight shatterproof oxy- 
gen and carbon-dioxide cylinders; 
oxygen recharging pumps for use at 
advanced field bases where water and 
power lines are not available;  in- 
flation cylinders for parachute, drop, 
and pack rafts; and a water-sensi- 
tive device for automatically expelling * 
and inflating a raft stored in special 
compartments of carrier-based planes. 

Further developments in the com- 
pressed-gas field include packaged power 
in the form of special high-pressure cylin- 
ders used for emergency power actuat- 
ing devices—such as landing-gear con- 
trols, bomb bay doors, and brakes—for 
use when hydraulic systems have been 
disabled; a carbon-dioxide flooding 
system for explosion-proofing wing and 
fuselage spaces around gasoline tanks; 
and a vapor dilution system for purging 
auxiliary gas tanks. This company was: 
widely known for the development of 
new devices in the fire-protection and 
fire-extinguishing field, such as the 
built-in fire-extinguishing systems for 
protecting airplane-engine and auxiliary 
spaces; lightweight portable carbon- 
dioxide fire extinguishers for cabin 
spaces; and flame- or smoke-detecting 
devices for engine or cargo spaces. A 
number of automatic signaling or ac- 
tuating devices to warn pilots of a fire 
or to set off automatically a plane’s 
fire-extinguishing system in the event 
of a crash have also been developed. 

Inflation equipment ranges from small 
carbon-dioxide bullets for inflating life 
belts and life vests to the larger cylinders 
containing sufficient quantities of carbon 
dioxide for inflating rubber life rafts of 
all sizes and flotation bags large enough 
to support an entire plane. Other types 
of equipment of interest to the aircraft. 
industry are the carbon-dioxide mobile 
crash trucks used for fighting fires at 
flying fields and air bases. 
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WILL HELP YOU DO IT IN 1945 


Sustained post-war employment means large volume 
production of better products at reasonable prices ... 
that’s the story. 


@ Many component parts of your post-war prod- 
ucts can be made better, faster, cheaper — with 


OH-38. 
OH-38 Aluminum Alloy—Non-Heat Treated — 
. an exclusive product of Hedstrom—is a perfected 


metal with proven superiority in a wide range of 
machining operations. 


Easily machinable—easy on tools—increases 
tooling accuracy—holds threads without stripping. 
Non-corrosive — non-oxidizing — non-magnetic — 
spark-proof—does not require heat treatment— 
will not expand or contract. Tensile strength: 
35,000 to 40,000 Ibs. per square inch. Polishes to 
silver mirror brilliancy —takes chrome, nickel, or 
tin plating—may be annodized. Has many other 
manufacturing advantages. 


OH-38 is used only in castings by Hedstrom. Our 
Pattern Service will supply complete models of parts 
for your new products. Send for technical information. 


OSCAR W. HEDSTROM CORP. 
4810 West Division St., Phone Columbus 3667, Chicago, Ill. 


Manufacturers of Aluminum, Brass, Bronze and High Conductivity Copper Castings. 
Pattern Makers. Complete Mechanical Assemblies and Models to Specifications 


ARTIME production demands have led 


; aviation engineers toa greater reliance upon 
centrifugally cast products. Parts formerly forged 
are now being turned out in rapidly revolving molds. 
In many cases, product performance has improved; 
in all cases, finished production time has been re- 
duced and critical materials have been conserved. 
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Shenango-Penn castings can probably be used 
wherever wheels turn or where wearing or corro- 
sion exist. Because the process is so flexible, it is 
possible to furnish flanges and to work out unusual 
shapes and sizes. Our standard alloys meet all Army, 
Navy and Air Corps specifications—and are con- 
stantly tested and checked in our own laboratory. 

Why not call on our metallurgical and engineer- 
ing expertence to determine whether there are new 
uses possible in your production? 


SHENANGO-PENN MOLD COMPANY 


2200 WEST THIRD STREET ° DOVER, OHIO 


Executive Offices: Pittsburgh, Pa. 


All Bronzes - Monel Metal- Alloy Irons 


SHENANGO 


- PENN 
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Liberty Aircraft Products Corpora- 
tion, Farmingdale, L.I., N.Y., was or- 
ganized in 1932 for the manufacture 
of aircraft parts. It has been continu- 
ously engaged in this production since 
that time for such companies as the 
Grumman Aircraft Engineering Cor- 
poration ; Airplane Division, Curtiss- 
Wright Corporation ; Republic Avia- 
tion Corporation; Edo Aircraft Cor- 
poration ; General Motors Corpora- 
tion; Columbia Aircraft Corporation; 
and The Glenn L. Martin Company. 

The parts consist of wings, ailerons, 
rudders, elevators, stabilizers, fins, 
floats, and other sheet-metal parts, with 
complete service for press work, cover- 
ing, doping, and finishing. It also 
makes all types of parts requiring ma- 
chining, sandblasting, heat-treating, 
anodizing, metallizing, and cadmium 
and hard chromium plating. Much of 
this is precision work and includes the 
manufacture of gear-box mechanisms 
for operating retractable landing gears, 
hydraulic mechanisms, and fittings of 
all types. 


The Liquidometer Corporation, 
Long Island City, N.Y., manufac- 
tures instruments for the purpose of 
gauging the quantity of fuel, oil, de- 
icer fluid, windshield alcohol, hydraulic 
fluid, or other liquids contained in 
tanks on aircraft. These instruments 
are designed and constructed in ac- 
cordance with joint Army-Navy speci- 
fications and are extensively used on 
Army, Navy, and commercial air- 
planes. Remote indication, which is 
necessary on most types of aircraft, 
is provided by either an electrical or a 
hydraulic transmission system. Non- 
remote-reading (direct) types are 
available where indication directly 
at the tank is feasible. 


Many types of indicators are avail- 
able, the selection of which depends on 
the number of tanks in the airplane, 
space availability, and tank capacities. 
Where desired, sealed low-level warning 
switches can be included in transmitter 
units, or an especially designed switch 
can be provided to control the liquid in 
the tank between predetermined levels. 
Gauge systems are also manufactured 
whereby a single indicator indicates the 
total amount of fuel or other liquid con- 
tained in a group of tanks. 

Liquidometer instruments are made 
also for the purpose of indicating pro- 
peller pitch and the position of flaps, 
wheels, or other devices. 


Titeflex, Inc., Newark, N.J., serves 
the aviation industry as one of the 
leading manufacturers of radio- 
shielded ignition harnesses for air- 
craft engines. Original applications 
of Titeflex products were for fuel and 
oil lines on aircraft engines as far 
back as World War I. With the in- 
creased use of radio in aircraft, flexi- 
ble metallic tubing found a new use 
as shielding conduit for aircraft ig- 
nition systems. 

Much research and development 
work in providing  interference-free 
radio communication has been done by 
the company. Planes equipped with 
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Titeflex ignition harnesses were flying 
in 1934, and since then the company has 
continuously improved its products to 
keep pace with the increased use of 
radio and electronic devices on American 
planes. 

During the present war the company 
has had to expand its facilities greatly 
in order to supply ignition shielding 
harnesses in the quantity required. As- 
semblies are supplied for Pratt & Whit- 
ney, Wright, Jacobs, Continental, and 
Ranger engines. 

Two recent major developments have 
been the ‘“Unimold”’ ignition lead for 
high-altitude planes and “Aerocon”’ 
conduit for use as a high- and low-ten- 
sion shielding conduit. 


Vickers, Incorporated, Detroit, is 
one of the oldest and largest manu- 
facturers of oil-hydraulic power-trans- 
mission devices in this country. In- 
corporated in California in 1922 to 
meet urgent demand for gear-type 
hydraulic pumps for repair and re- 
placement of earth-moving machin- 
ery, the company expanded its activi- 
ties to include the production of 
vane and piston pumps, as well as 
valves, for hydraulically operated 
machine tools and presses. 

The company moved to Detroit in 
1929 in order to be near the center of 
the machine tool and automotive indus- 
try. Constant research in an effort 
to develop new markets for hydraulic 
power transmissions led to the develop- 
ment of highly specialized equipment 
for the U.S. Navy. The next step in 
keeping with the times resulted in pro- 
duction of power hydraulic devices for 
aircraft. 

In 1939 several problems, including 
hydraulics, were undertaken in coopera- 
tion with two of the larger aircraft 
manufacturers. Probably the most 
noteworthy outcome of this growth was 
the development of a successful piston- 
type engine-driven hydraulic pump, 
which in less than 5 years has become 
widely used on American aircraft. The 
latest version of this is being used to 
develop pressure of 3,000 lbs. per sq.in. 
for the hydraulic systems of production 
airplanes. 

The design of power-operated turrets 
brought to the industry an entirely new 
set of problems involving accurate con- 
trol of variable speeds, reversibility, and 
high starting torque. The piston-type 
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pump and motor combination of vari- 
able-speed transmission soon proved 
to be the means of solving these prob- 
lems. 


Vidal Research Corporation, Cam- 
den, N.J., designs, constructs, and tests 
prototype air-frame and aircraft parts, 
using its own developed processes for 
the fluid pressurizing of plastic-treated 
materials. The processes, along with 
the necessary engineering service, are 
provided licensee firms in both the 
United States and foreign countries. 
Currently, some ten domestic and 
three foreign firms are employing the 
Vidal processes and engineering serv- 
ices. 

Since building the first all-molded 
airplane in the United States in 1938, a 
great variety of aircraft structures and 
parts have been designed, developed, 
and tested by the company. These ar- 
ticles include wings, fuselage, and tail 
assemblies for private, trainer, bomber, 
pursuit, and cargo aircraft. 

Recent deliveries include helicopter 
bodies of a new molded “sandwich” 
material and airplane-wing structures 
of the hollow corrugated-spacer, double- 
surface type. Recent load and other 
tests indicate that the new combina- 
tions of metal or other high-strength 
materials with cores of veneer and even 
lighter materials, because of their rigid- 
ity without stiffeners, may replace cer- 
tain air-frame metal designs. 

Articles other than air-frame struc- 
tures produced by Vidal licensees in- 
clude Fiberglas radar domes, paper 
corrugated floor boards, plywood tubing, 
laminated fabric wing tips, and many 
similar products. 


Corporate Member Changes 
Name 


The name of Aircraft Industries Com- 
pany, Glendale, Calif., a corporate 
member of the Institute, has been 
changed to Grand Central Airport 
Company. The change follows the pur- 
chase of Grand Central Air Terminal by 
the company, and no change other than 
name is involved. Also, Curtiss-Wright 
Technical Institute, school of aeronau- 
tical engineering and aviation mechan- 
ics which the concern operates, has been 
renamed Cal-Aero Technical Insti- 
tute. 


Sections and Branches 


Buffalo Section 


The first technical meeting of the 
1944-1945 session of the Buffalo Sec- 
tion was held at the Hotel Westbrook 
on July 25. The following committee 
appointments were announced by the 
Chairman: Membership Committee: 
Chairman, E. J. Pelletier; G.C. White, 
H. Nagamatsu; Meetings and Paper 
Committee: Chairman, P. E. Hov- 
gaard; S. B. Elggren, R. Poole, F. W. 
Oevirk, A. Krivetsky, C. Fay; Nomi- 


nating Committee: Chairman, F. R. 
Weymouth; J. Robinson, H. Dotts, 
R. K. Koegler, J. S. Limage; Special 
Committee on Constitution: Chair- 
man, V. J. Norris; R. J. Sandstrom, 
E. E. Foster. 

The respective chairmen of the com- 
mittees reported on committee activi- 
ties. These included introductions of 
new members by the Membership Com- 
mittee, the change in the meeting dates 
to Tuesdays, and a report by the Con- 
stitution Committee concerning revi- 
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B. 
National Meetings Schedule 
| 1944-1945 


December 17, 1944 
WRIGHT BROTHERS LECTURE WASHINGTON, D.C. 


January 30-31, February 1, 1945 
THIRTEENTH ANNUAL MEETING 


April 26-27, 1945 
DETROIT, MICHIGAN 


May 16-19, 1945 
JOINT MEETING WITH THE 
SOCIETY FOR EXPERIMENTAL 
STRESS ANALYSIS 


: July, 1945 
ANNUAL SUMMER MEETING LOS ANGELES, CALIF. 


October, 1945 
AIR TRANSPORT MEETING 


NEW YORK 


SPRING MEETING 


BUFFALO, N.Y. 


WASHINGTON, D.C. 


The Officers and Council of the Institute invite participation 
in the Technical Sessions of the Meetings of the Institute. 
The Meetings Committee will consider for inclusion on the 


program complete papers, or outlines or summaries of proposed 
papers. 


Information for Participants 


(1) Complete papers, or outlines or summaries should be sub- 
mitted in triplicate at least four months prior to the meeting at 
which it is proposed to present the paper. Outlines or summaries 
should not exceed 1,000 words. 


(2) Each paper should be so planned that it may be presented 
within a time limit of 45 minutes. 


(3) All papers submitted will be considered for publication 
in the Journal of the Aeronautical Sciences or the Aeronautical 
Engineering Review. While a paper should be planned to take 
only 45 minutes for presentation at a meeting, the written pres- 
entation may have a maximum length of approximately 15,000 
words. 


(4) All material received will be submitted to the Meetings 
Committee. Authors will be notified, in ample time to prepare 
the complete paper, whether or not their papers can be scheduled 
for presentation. 


All correspondence should be addressed to 
The Meetings Committee 
Institute of the Aeronautical Sciences 


1505 RCA Building West 
30 Rockefeller Plaza 
New York 20, N. Y. 
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sions of the constitution and the reading 
of portions of the constitution that are oj 
major interest. The Treasurer's report 
also was given. 

Dr. Cartledge, of the Curtiss-Wrigh 
Research Laboratory, was introduged 
by Mr. Krivetsky and gave a lecture op 
“Vapor Lock in Aircraft Fuel Systems” 
The lecture was supplemented by mo. 
tion pictures and slides showing the 
experimental investigations conducted 
at the Laboratory and in conjunctigy 
with actual flight-test investigations, 

Dr. Hawkins introduced George Ray, 
of Bell Aircraft Corporation, who gaye 
an ,account of the ‘‘Trend in the De. 
velopment of Russian Fighter Type Air. 
craft.”” The speaker compared United 
States and Russian fighter-airplane de. 
signs, indicating the points of difference 
and similarity. The lectures were fol- 
lowed by discussions. 

The second technical meeting of the 
current season was held on September 
19, with 73 members and guests present. 
Following the custom established at the 
first meeting, the guests were introduced 
by their respective hosts. The first 
speaker was George McConnell, of the 
Curtiss-Wright Service Department, 
who discussed the problems that con- 
front service men in the various fields of 
battle, such as Africa, Australia, and 
New Guinea. He related many prob- 
lems that were solved in the field but 
that were considered impossible from 
an engineering standpoint. He called 
attention to the fact that airplanes in 
military service often have to do work 
for which they were not initially de- 
signed. He emphasized the need for 
close cooperation between the engineer- 
ing department and the service men in 
the field. 

The second speaker was Benson Ham- 
lin, of Bell Aircraft Corporation. He 
discussed the theory of jet propulsion 
and related humorous incidents that oe- 
curred in his experience of flight testing 
jet-propelled aircraft. Discussions fol- 
lowed each lecture. 


Texas Section 


The first meeting of the new Texas 
Section was held September 29 at the 
Blackstone Hotel in Fort Worth, Tex. 

The constitution and by-laws were 
read and the following officers were 
elected: Chairman, Oscar N. Thomp- 
son; Vice-Chairman, Horace E. Burrier; 
Secretary, Lawrence E. Heyduck, Jr.; 
Treasurer, Bruce Mitchell; Executive 
Committee, M. R. Schoenfield, J. Os- 
born Johnson, Ralph D. Baker, and 
Milton J. Thompson. 

The meeting was concluded with a 
lecture by Dr. Thompson on the ‘‘Analy- 
sis of the Aerodynamic-Drag Spec- 
trum.” 


Los Angeles Section 


A meeting of the Los Angeles Section 
on September 22 was held under the 
chairmanship of A. E. Raymond. Plans 
for a local section building were dis- 
cussed, after which the Chairman 
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THE FIRST VICTORY WAS OVER 


Weigh 


machinability, easy cold forming and weldability. 
More economical than commercial high-alloy steel, 
N-A-X alloy steel compares favorably in tensile 
strength, yield strength, elongation, reduction of 
area and Izod notched bar values. 


Low in alloy content—high An the physical charac- 
teristics that make steel gfeat—N-A-X alloy steel 
has helped to give Americg tougher, deadlier weap- 
ons of war. It has takén its place in fighting 
equipment of all types—fin planes, tanks, landing 
craft, mobile artillery, gun carriages, combat ve- 
hicles and scores of fother applications where 
weight could be redufed and performance im- 
proved by the strength{ impact resistance and long 
fatigue life of N-A-Xfalloy steel. 


N-A-X alloy steel fis produced in high-tensile 
grades and in carburfzing and constructional grades 
to give industry a great all-purpose steel of virtu- 
ally constant analysis. Stronger and tougher than 
mild carbon steelf N-A-X alloy steel retains the 
advantages of exc£llent response to heat treatment, 


Tomorrow’s greatest values in manufactured prod- 
ucts will be fabricated of N-A-X alloy steel. 


GREAT LAKES STEEL 
Corporation 


DETROIT 18, MICHIGAN e SALES OFFICES IN PRINCIPAL CITIES 
Division of NATIONAL STEEL CORPORATION. Executive Offices, Pittsburgh, Pa. 


HIGHLIGHTS OF N-A-X ALLOY STEEL: 


N-A-X HIGH-TENSILEis characterized 
by a minimum tendency toward 
strain-aging or blue brittleness— 
retains fine grain structure even 
at relatively high temperatures. 
It’s the steel that lends toughness 
to jeeps, tanks, tank busters and 
scores of other great weapons. 


N-A-X 9100 SERIES steel is pro- 
duced in both molybdenum-bear- 
ing and molybdenum-free types. 
Series X-9100 type, containing 
molybdenum, provides extra-deep 
hardenability. 

N-A-X ARMORPLATE, used in tanks, 
armored cars and practically 


every landing craft built today, 
is an example of the versatility of 
Great Lakes low-alloy steel. The 
exacting requirements of this ap- 
plication, calling for extreme 
toughness, hardness and impact 
resistance, have been met con- 
sistently by this N-A-X alloy steel. 
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introduced C. L. Johnson who in turn 
introduced W. R. Sears. Irving L. Ash- 
kenas, of Northrop Aircraft, Inc., gave 
a talk on a subject of “The Develop- 
ment of a Lateral Control System for 
Use with Large Span Flaps.” Prepared 
discussions were given by George Wor- 
ley and Leon Stuhlman, followed by 
comments by M. R. Stanley, a North- 
rop_ test pilot. Informal discussion 
closed the meeting. 


New York Section 


A meeting of the New York Section 
of the Institute was held on Friday, Oc- 
tober 13, at 8 p.m., in the auditorium 
of the McGraw-Hill Building in New 
York. 

The subject of the meeting was power 
control. Colin H. MelIntosh, Chief 
Navigator of the Flight Operations De- 
partment of American Airlines, Inc., 
spoke about cruise control. Fifty mem- 
bers and guests attended the meet- 
ing. 


Illinois Institute of Technology 


At a meeting on October 4 an open 
discussion was held concerning future 
classes desired in the aeronautical engi- 
neering curriculum at the Illinois In- 
stitute of Technology, and a com- 
mittee composed of Messrs. Goetsch, 
Spooner, Mayster, and Eller was ap- 
pointed to make a further study of the 
matter. 

Edward Goetsch was appointed tem- 
porary chairman to serve until the next 
election. 


lowa State University 


At a meeting of the Branch on Sep- 
tember 20, Prof. W. C. Nelson gave 
a talk on “Wright Field Develop- 
ments’ in which he told about the work 
being done by the Air Technical Serv- 
ice Command at Wright Field, some of 
the recent advancements made there in 
the field of aeronautics, and the facili- 
ties available there. 

John Yardley, Senior Engineering 
Council Representative, gave a report 
on the Engineering Council meeting. 


Casey Jones School of Aeronautics 


The following were recently elected 
officers of the Casey Jones School of 
Aeronautics Branch: Chairman, War- 
ren Reider; Vice-Chairman, George 
Grabowski; Secretary, Calvin Lein- 
wand; Treasurer, John O’Brien; Ser- 
geant-at-Arms, Arthur Sanders; Cor- 
responding Secretary, Paul Nenninger. 


University of Oklahoma 


At a meeting on September 11 the 
University of Oklahoma Branch was re- 
activated and the following officers were 
elected: Chairman, C. R. Howard; 
Vice-Chairman, G. W. Hughes; Secre- 
tary-Treasurer, D. D. Engle. 

Plans were made for presenting an 
exhibit at the annual Engineer’s Open 
House gathering. Preceding the meet- 


INSTITUTE NEWS 


ing two films were shown, one depicting 
the history of flight and the other show- 
ing the care and use of the parachute. 
During the running of the films, Fred 
Mouck, of the Mechanical Engineering 
Department, gave comments on the ma- 
terial presented. 


Polytechnic Institute of Brooklyn 


The first meeting of the present semes- 
ter was held on July 31. Prof. N. J. 
Hoff, of the faculty of the Polytechnic 
Institute, gave a talk on glider develop- 
ment based on his personal experiences. 
He traced the growth of gliding from the 
years closely following the first World 
War, detailing his first flight and giving 
hints for future pilots. He indicated 
the type of terrain that is favorable to 
gliding and the requirements for gliding 
and soaring flight. 

At the second meeting on August 31 
Bertram Klein, Research Assistant in 
the Polytechnic Aeronautical Structures 
Laboratory, spoke on “‘Time as Related 
to Astronomy.” He emphasized the 
means of correcting time pieces by as- 
tronomical methods. 

The third meeting held on September 
7 was addressed by Ben Shupack, Secre- 
tary of the American Soaring Society, 
who showed a film and slides about 
soaring. Mr. Shupack gave a narra- 
tive discussion in connection with the 
pictures. 
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The final meeting of the semester on 
September 12 was the second joint 
meeting with the student branch of the 
American Society of Civil Engineers. 
At this meeting Clint A. Schofield, 
Project Engineer of American Airlines, 
Inc., gave a talk on ‘Engineering Prob- 
lems in Future Airport Planning.” He 
discussed a recently proposed method 
of tangent runways and presented slides 
showing the difficulties in such planning 
and how the problems will be solved. 


University of Texas 


At the regular September meeting of 
the University of Texas Branch, Dr. B. 
E. Short and his ME 443 class were 
guests of the Branch. The Wright Aero- 
nautical Corporation’s motion-picture 
film Cyclone Combustion, showing and 
explaining the operation of the Wright 
Cyclone engine, was shown. 

Vacancies among the officers were 
filled by the election of Merle Mueller 
as Treasurer and Lonnie Rice as Re- 
cording Secretary. 


Tri-State College 


The Fall term of Tri-State College 
Branch was opened by a meeting at 
which the following officers were elected: 
Chairman, Gordon Fries; Vice-Chair- 
man, Jack Hoyt; Secretary-Treasurer, 
Charles Dusheck. 


News of Members 


Ralph D. Baker has joined Consolidated 
Vultee Aircraft Corporation as an Aero- 
dynamicist. 

Millard V. Barton has been on leave of 
absence as Professor of Aeronautical En- 
gineering at the University of Texas to 
participate in a cooperative program with 
Douglas Aircraft Company, Inc., in struc- 
tures, vibration, and flutter analysis. 

Henry Berman has joined Gassner Air- 
craft Engineering Corporation as a Junior 
Stress Analyst. 

Hugh Boyd received his commission as 
an Ensign in the U.S. Naval Reserve. 

Woodward Burke is now Director of 
Flight Research at McDonnell Aircraft 
Corporation. 

V. Cadambe is now a Stress Analyst, 
Class ‘‘A’’, in the Engineering Depart- 
ment of Douglas Aircraft Company, Inc. 

Jack M. Cherne has become a member 
of the Structural Research Department at 
the Langley Memorial Aeronautical Labo- 
ratory of the N.A.C.A. 

George Cladis has become connected 
with the Sikorsky Aircraft Division of the 
United Aircraft Corporation as a Layout 
Draftsman. 

Martyn V. Clarke is now a Stress Ana- 
lyst with Republic Aviation Corporation. 

Lt. Millford E. Collins has been trans- 
ferred to the Corpus Christi Naval Air 
Station as Chief Engineer of the Assembly 
and Repair Department. 

Herbert A. DeCenzo has rejoined North- 
rop Aircraft, Inc., as Aerodynamicist, 
Class A, in the Research Department. 


Charles H. Dolan, formerly President of 
Empire Research Corporation, has been 
elected Vice-President and General Man- 
ager of Allied Engineering Corporation. 

Charles E. Farrell has joined Goodyear 
Aircraft Corporation as Foreman of Pro- 
duction Control. 

Delbert J. Forward is now Project Engi- 
neer with the American Propeller Corpora- 
tion. 

Reginald E. Gillmor, President of Sperry 
Gyroscope Company, Ine., has been 
elected to the additional office of Vice- 
President of the Sperry Corporation, the 
parent organization. He will continue to 
head the Sperry Gyroscope Company, 
Inc. 

Myron B. Gordon, formerly Vice-Presi- 
dent and Director of Curtiss-Wright Cor- 
poration and Vice-President, General 
Manager, and Director of Wright Aero- 
nautical Corporation, has been elected a 
Director of Fairchild Engine and Airplane 
Corporation and Vice-President in Charge 
of operations. 

Raymond D. MacCart, a retired Com- 
mander in the U.S. Navy and formerly 
Assistant Chief Division Engineer of Con- 
solidated Vultee Aircraft Corporation, 
has been elected President of the Brown 
Brothers Foundry, Ine. 

Louis F. Monts has become connected 
with the Fort Worth Division of Consoli- 
dated Vultee Aircraft Corporation. 

John T. Newark has been appointed a 
Staff Engineer with Engineering Enter- 
prises. 
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HOW INSERTS 


REDUCE HOUI 


In the shops of American Export Airlines, Inc., replacement 
of burned or worn-out spark plug bushings formerly re- 
quired removal of the cylinder from the engine. This took 
several hours—often most of a day. Today, ‘‘Heli-Coil’’ 
Inserts restore the bushings to perfect condition in less than 
an hour—without removing the cylinder. They are easily 
installed—wusing only simple hand tools in maintenance 
operations (see photographs below). 


‘‘Heli-Coil"’ inserts are also used in original installations as 
spark plug and stud bushings, providing a tight wear- 
resistant, leak-proof fitting. They will not corrode in stor- 
age or service, and in the case of spark plugs, eliminate 
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TO MINUTES 


freezing and insulation, permitting removal of spark plug 
with same torque as used for installation. For assembly 
on a production basis, power tools are available. 


‘“Heli-Coil"’ Inserts are precision-shaped stainless steel 
helical coil thread-liners. They engage the retapped 
thread of the spark plug bushing, or any American Na- 
tional tapped thread providing a permanent, hard, smooth 
surface. They are about one-fifth the weight of solid bush- 
ings and occupy less than half as much cross sectional 
area, permitting more latitude in design and greater 
strength. Send for further information. 


1E SCREW SYSTEM WITH THE ANT#-FRICTION THREAD LINING 


U. S. and Foreign Patents REAMING out old thread and tapping new thread 
s for the “Heli-Coil" Insert, in one operation in 
Issued ond Pending 

shops of American Export Airlines, Inc. 
INSERTING tool is placed over the 
tapped hole and Insert wound 


through threaded sleeve into hole. 


EXPANDING tool ready to be screwed into Insert. 
Mandrel will then be pushed down into sleeve, 
forcing Insert into walls of tapped hole. 


S 


‘AIRCRAFT SCREW PRODUCTS 


CLOSE-UP of inserting tool, comprising mandrel 
and threaded sleeve, with Insert in sleeve. 

STAKING sleeve is placed over expanding man- 
drel until sleeve meets boss. Light blow on top 
of sleeve knurls chamfered edge around hole, 
locking Insert into walls of tapped hole. 
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Eli S. Newberger received his com- 
mission as an Ensign in the U.S. Naval 
Reserve. 

Parameswar Nilakantan has returned to 
Indian Institute of Science at Bangalore 
City, India, as Lecturer in Aeronautics. 

John W. Pocock has joined Booz, Allen 
& Hamilton as Senior Staff Engineer. 

Ernest R. Reff is now a Project Struc- 
ture Engineer with Republic Aviation 
Corporation. 


Members 


The following applicants for member- 
ship or applicants for change of previous 
grade have been admitted to membership 
in the grades indicated since the publica- 
tion of the list in the last issue of the RE- 
VIEW. 


Transferred to Associate Fellow Grade 


Ward, Kenneth Edwards, B.S. in M.E.; 
Design Specialist, Aerodynamics, Con- 
solidated Vultee Aircraft Corp. 


Elected to MEMBER Grade 


Borg, Milton Harold, Lt., U.S. Army 
Air Forces. 

Calamai, Edward Albert, Capt., Squad- 
ron Engineering Officer & Squadron Tech- 
nical Inspector, U.S. Army Air Forces. 

Crowley, Donald Martin, B.Ae.E.; 
Meteorologist, Transcontinental & West- 
ern Air, Inc. 

Davidson, Howard Calhoun, B.S.; Ma- 
jor General, U.S. Army Air Forces. 

Heath, William Clarence, Chief Engi- 
neer, Solar Aircraft Co. 

Henning, Harold Paul, Licensed Pilot, 
Chevrolet Motor Div., General Motors 
Corp. 

Kenyon, Willis Elbert, B.S. in M.E.; 
Assoc. Mechanical Engineer, Aircraft 
Engine Research Lab., N.A.C.A. 

Leonard, Lloyd Hugo, B.S. in M.E.; 
Chief Engineer, Zimmer-Thomson Corp. 


Macina, Conrad, Dr. in C.E.; Chief 
Stress Analyst, Pratt, Read & Co. 
MacPhail, Donald Campbell, Ph.D.; 


Scientific Officer, Ministry of Aircraft 
production (England). 

Nelles, Maurice, Dr., A.M.; Staff Asst. 
to Director of Research, Lockheed Air- 
craft Corp. 

Ready, John Thomas, Jr., Asst. Chief 
Flight Test Engineer & Test Pilot, Con- 
solidated Vultee Aircraft Corp. 

Reid, John Philipp Milford, B.S. in 
M.E. & E.E.; Air Engineer & Test Pilot, 
British Air Commission. 

Tabatchnik, Joshua, M.Sc. in C.E.; 
Sr. Airplane Stress Analyst, Otis Elevator 
Co, 


Transferred to MEMBER Grade 


De Cenzo, Herbert Alexander, B.Aec.E.; 
Aerodynamicist, Northrop Aircraft, Inc. 

Haskins, Robert, Jr., M.S.;_ Private, 
US. Army Air Forces. 

Pagon, Garrett Dunn, A.B. in Engi- 
neering, Chief of Structures, Edward G. 
Budd Mfg. Co. 


INSTITUTE NEWS 


Edward L. Semones has transferred to 
Spartan Aircraft Company as a Stress 
Analyst. 

Ralph H. Sogard is now an Experimen- 
tal Flight Engineer at Boeing Aircraft 
Company. 

Warren A. Stauffer has received his 
commission as an Ensign in the U.S. Navy. 

Mann C. Sweet has become connected 
with Southern Airways, Inc., as an Engines 
Instructor. 


Elected 


Schnaubelt, Franz Joseph, Design Engi- 
neer, San Diego Div., Consolidated Vultee 
Aircraft Corp. 

Weill, Melville Kaiser, B.S. in M.E.; 
Pres. & Treas. Skydyne, Inc. 


Elected to Industrial Member Grade 


Geuting, Joseph Thomas, Jr., Vice- 
Pres. & Director, General Aircraft Corp. 

O'Neill, Stephen Joseph, Asst. to Direc- 
tor of Training, American Export Airlines, 
Ine. 

Williams, Henry Lionel, Academy of 
Aeronautics. 


Elected to Technical Member Grade 


Agin, James Lester, Engineering Aide, 
Wright Field, War Dept. 

Beverage, Arthur Walter, Jr., B.S. in 
C.E.; Weight Officer, Curtiss-Wright 
Corp. 

Crawford, Robert, Flight Officer, U.S. 
Army Air Forces. 

Demming, Gerald Arthur, Sr. Func- 
tional Test Pilot, Bell Aircraft Corp. 

Johnson, Rudolph Albert, Corp., U.S. 
Army Air Forces. 

Key, Cleo Hubert, B.S. in M.E.; Engi- 
neer, Sperry Gyroscope Co., Inc. 

Kivinen, Arthur Hannes, Analyst, The 
De Havilland Aircraft of Canada, Ltd. 

Lagerstrom, Paco Axel, Ph.D.; Re- 
search Engineer, Aerodynamics Dept., 
Bell Aircraft Corp. 

Meister, Arthur, Aeronautical Layout- 
man, Pratt, Read & Co. 

Neustein, Joseph, B.S. in M.E.; Re- 
search Engineer, Aircraft Engine Research 
Lab., N.A.C.A. 

Nichols, George Edmund, B.S. in Ae.E.; 
Structures Research Engineer, Lockheed 
Aircraft Corp. 

Stimler, Frederick Jacob, B.S. in M.E.; 
Aero. Research Engineer, Daniel Guggen- 
heim Airship Institute. 

Sussman, William, A.B.; S.B.; Stress 
Analyst, Eastern Aircraft Div., General 
Motors Corp. 


Transferred from Student to Technical 
Member 


Amorim, Artur Soares, 
Engineer, Brazilian Air Force. 


B.S.Ae.E.; 


Burk, Sanger Marsh, Jr., B.S.; Aero. 
Engineer, Langley Mem. Aero. Lab., 
N.A.C.A. 
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Dickman, Paul Rowe, B.Ae.E.; Ap- 
prentice Engineer, Grumman Aircraft 
Engineering Corp. 

Ellis, Sanford, B.Ae.E.; 
Air Forces. 

Field, Robert Leslie, B.Ae.E.; Aero. 
Engineer, Navy Dept., Bureau of Aero- 
nautics. 

Fischer, Robert (Roberto de Jesis 
Fischer Saravia), B.S.Ae.E.; Apprentice 
Engineer, Pan American Airways System. 

Graves, John “D”, B.S. in Ae.E. 

Henneberger, Adrian Leonard. 

Johnson, Joseph Laurel, Jr., B.S. in 
Ae.E.; Aero. Engineer, Langley Mem. 
Aero. Lab., N.A.C.A. 

Kurbjun, Max Claus, B.Ae.E. 

Kviljord, Arnold, B.Ae.E.; Flight Test 
Engineer, Chance Vought Aircraft Div., 
United Aircraft Corp. 

Mac Carthy, Walter Thomas, B.Ae.E.; 
Aerodynamicist, Consolidated Vultee Air- 
craft Corp. 

Myers, Philip Francis, B.S. in Ae.E.; 
Engineer Trainee, Lockheed Aircraft 
Corp. 

Osofsky, Irving Bernard, B.S. in Ae.E.; 
Draftsman, Bell Aircraft Corp. 

Peterson, Eugene Stuart, B,Ae.E.; 
Aerodynamics Group, Consolidated Vultee 
Aircraft Corp. 

Schaettler, Frederic Jordan, A.B.; En- 
gineering Aide; Air Transport Command, 
U.S. Army Air Forces. 

Schuler, Llewellyn Carl, B.Ae.E.; 
Aero. Engineer, Langley Mem. Aero. Lab., 
N.A.C.A. 

Summers, Robert Allan, B.S. in Ae.E.; 
Jr. Aerodynamicist, The Glenn L. Martin 
Co. 

Yang, Yih Chang, Jr., B.S. in Ae.E. 


U.S. Army 


Elected to Affiliate Grade 


Ellington, Ken, Secretary, Aircraft War 
Production Council, East Coast, Inc. 

Ellis, Gordon Wilfred, Draughtsman, 
The De Havilland Aircraft of Canada, 
Ltd. 


Personnel Opportunities 


This column is for the use of indi- 
vidual members of the Institute seek- 
ing new connections and organizations 
offering employment to aeronautical 
specialists. Any member or organi- 
zation may have requirements listed 
without charge by writing to the Sec- 
retary of the Institute. 


WANTED 


Detail & Layout Draftsmen, Stress 
Analysts, Design Engineer, Assistant 
Project Engineer on development 
work in the engineering department. 
Address inquiries to Edo Aircraft 
Corporation, 136-48 Roosevelt Ave- 
nue, Flushing, L.I., N.Y. 


Graduate Engineer—Draftsman— 
<xcellent immediate and postwar op- 
portunity. Design airplane acces- 
sories. Aeronautical experience neces- 
sary. Particular reference to work in 
hydraulics and alighting gear. Engi- 
neering draftsman, with or without 
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Dependability of Molybdenum 
steels is repeatedly proved 
through performance of aircraft 
engine parts under the 
super-strains of war. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 1 ; MOLYBDIC OXIDE, BRIQUETTED OR CANNED e 
DATA ON MOLYBDENUM APPLICATIONS. FERROMOLYBDENUMe”CALCIUM MOLYBDATE” 
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aeronautical background, also de- 
sired. Write direct, stating education, 
experience, age, and draft status to 
Mr. Robert D. Spencer, Manager, 
Aeronautical Sales & Engineering De- 
partment, The General Tire & Rubber 
Company, Akron, Ohio. 


Aeronautical Engineer—graduate 
or equivalent in experience. Good 
working knowledge of airplane de- 
sign, structure, materials, and stress 
analysis desirable. Background of 
naval aircraft specifications and manu- 
facture considered excellent. Pleas- 
ing personality is essential. Apply 
or write to the Bureau of Aeronautics 
Representative, c/o Edo Aircraft Cor- 
oration, 13-10 111 Street, College 
oint, N.Y. 


Stress Analysts—at least two years’ 
experience on aircraft stress analysis 
for similar work on plastic aircraft as- 
gemblies involving nonwrinkling skin 
construction. Address inquiries giv- 
ing education, experience in de- 
tail, draft status and salary require- 
ments to Universal Moulded Products 
Corporation, Bristol, Va., Attention 
Dr. R. J. Nebesar. 


Aircraft Engineers—Openings avail- 
able in progressive Aircraft Company 
for layout and design engineers to cover 
Wing, Empennage, Power Plant, 
Fuselage, Electrical and Radio, Land- 
ing Gear, Hydraulics, Equipment, and 
Controls. Also openings for Tool 
Designers, Tool Planners, Produc- 
tion Planners, Loftsmen and Aircraft 
Drawing, and Template Checkers. 
Those presently employed in essential 
war work need notapply. Air mail com- 
plete detailed information regarding 
education, experience, salaries, former 
employers, age, family status, citizen- 
ship, and draft status, in order that 
we may be able to evaluate your quali- 
fications from the first letter. Ad- 
dress inquiries Higgins Aircraft, Inc., 
P.O. Box 32, New Orleans 6, La. 


Graduate Engineers for essential war 
work, opportunity for advancement 
and increased earnings. Aeronautical 
experience not necessary. Must be 
citizen, not employed in essential war 
industry, or have certificate of availa- 
bility from the U.S. Employment 
Service Office or War Manpower Com- 
mission of your area. Write direct, 
stating school, age, degree, experience, 
draft classification, and marital status 
to Consolidated Vultee Aircraft Cor- 
poration, Industrial Training Division, 
San Diego, Calif. 


Aero & Mechanical Engineers— 
Large engineering firm engaged in 
military work with growing backlog of 
postwar jobs needs engineering per- 
sonnel in all categories: Designers, 
Layout & Detail Draftsmen, Stress 
Analysts, Checkers, ete. Location 
Manhattan. W.M.C. rules observed. 
Address inquiries to Box 263, Insti- 
tute of the Aeronautical Sciences. 


Chief Design Engineer—Graduate 
mechanical engineer, experienced on 


NEwWs 


automotive radiators, with estab- 
lished AAF-1 high production manu- 
facturer or automotive radiators. 
Worth-while salary. Sound peace- 
time future with resumption of auto- 
mobile production. Write in com- 
plete detail. Enclose recent (non- 
returnable) photo. Address inquiries 
to Box 252, Institute of the Aeronau- 
tical Sciences. 


Industrial Engineers— Major coast- 
to-coast air line, strong background 
on accounting systems, operating cost 
accounting and capital items deprecia- 
tion. Must be willing to leave city. 
Permanent position offering unlimited 
opportunity. Describe background in 
detail. Enclose photo. Address in- 
quiries to Box 240, Institute of the 
Aeronautical Sciences. 


AVAILABLE 


Engineer-Test Pilot—M.S. in Phys- 
ics, M.S. in Aeronautics. Two years’ 
experience with aircraft manufac- 
turer as test pilot and design engineer. 
Five years’ experience air-line pilot; 
latter 2 years as air-line test pilot 
and Captain on transoceanic opera- 
tions. Change contemplated because 
of termination of military contracts. 
Address inquiries to Box 264, Insti- 
tute of the Aeronautical Sciences. 


Aeronautical Engineer—B.S. in M.- 
E., M.S., 1'/.2 years’ experience in 
stress analysis of private airplanes, 
6 years’ experience in supervisory 
‘sapacity with one major aircraft con- 
cern including 5 years of stress analy- 
sis and structural design of experi- 
mental and production Army and 
Naval aircraft and one year of static 
testing and structural research. De- 
sires position in vicinity of New York 
City with consultant or with company 
having postwar plans for the develop- 
ment of personal airplane. Address 
inquiries to Box 262, Institute of the 
Aeronautical Sciences. 


Engineer—Over 25 years’ experi- 
ence on airplanes, airships, aircraft 
accessories, mechanical devices, engi- 
neering investigations. Unusually 
broad and up-to-date knowledge of 
all metals, woods, glues, plastics, and 
finishes. Present executive position 
ends about November 1, due to cur- 
tailment of engineering. New York 
area preferred. Salary over $7,000. 


’ Address inquires to Box 261, Institute 


of the Aeronautical Sciences. 


Aeronautical Engineer—Graduate, 
26 years old, 4!/. years’ experience 
in design and stress analysis of large 
all metal airplanes. Desires position 
in or near Minneapolis, Minnesota, 
$4,500 year. Address inquiries to 
Box 260, Institute of the Aeronautical 
Sciences. 


Electrical Engineer—Graduate, age 
30, family. Eight years’ experience 
leading aircraft companies in design 
and research on electrical, radio and 
instrument components. Five years 
as a section head in the above capaci- 
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ties. Thoroughly familiar with re- 
lated aircraft engineering problems. 
Desires responsible position having 
good postwar possibilities. Prefers 
vicinity of Los Angeles, South Amer- 
ica, or other suitable location will be 
considered. Address inquiries to Box 
259, Institute of the Aeronautical 
Sciences. 


Structural Aeronautical Engineer— 
Extensive experience in military and 
commercial aircraft development, and 
as design project engineer, desires 
responsible engineering position in air 
cargo development, or other postwar 
project in eastern or northeastern 
area. Release available, draft ex- 
empt. Address inquires to Box 258, 
Institute of the Aeronautical Sciences. 


Aeronautical Engineer—Varied de- 
sign experience. Thoroughly familiar 
with light-plane field. Private pilot. 
For past two years have done de- © 
velopment and sales engineering for 
aircraft accessories firm. Desire re- 
sponsible position, West Coast. Ad- 
dress inquiries to Box 257, Institute 
of the Aeronautical Sciences. 


Industrial Engineer—Broad and 
varied experience in Plant Layout, 
Tool Design, Tool Control, Methods, 
Procedures, Hours Control, Work 
Simplification, Cost Analyzation, In- 
centives and Reports. Wants re- 
sponsible position; can go anywhere; 
now employed; can comply with 
W.M.C. Regulations. Address in- 
quiries to Box 256, Institute of the 
Aeronautical Sciences. 


Graduate Aeronautical Engineer— 
Two years with World Airline in 
South America, 3 years with a senior 
world aircraft manufacturer, desires 
position requiring tactful exercise of 
initiative and resourcefulness as as- 
sistant export sales executive; speaks 
Spanish and Portuguese fluently; 
travel anywhere. Address inquiries to 
Box 255, Institute of the Aeronautical 
Sciences. 


Engineer—Graduate, aeronautical, 
age 29, 4 years’ experience in the air- 
craft industry as apprentice-.engineer, 
detail draftsman, field service engi- 
neer, power-plant flight-test engineer. 
Desires work in Middle West. Avail- 
able after Nqvember 1, 1944. Ad- 
dress inquiries to Box 254, Institute 
of the Aeronautical Sciences. 


Aircraft Engineer—Nine years in 
active aircraft operations, including 
two years loftsman, one year liaison 
engineer, one year supervisor of pro- 
duction engineering, two years engi- 
neering representative for all subcon- 
tracted parts of large West Coast 
manufacturer, one year research and 
development engineer for Rocky 
Mountain firm. All W.M.C. aff- 
davits approved. Desires position 
of engineering trouble-shooting or 
representation, preferably foreign and 
tropical. Will also consider any rea- 
sonable Southern California offer. Ad- 
dress inquiries to Box 253, Institute 
of the Aeronautical Sciences. 


\ 
| 
| | 
EDe 
ATE 
1 
Y | 
f 


AERONAUTICAL 


IN ADDITION TO the 
Eaton Rotor Pump 
~ (shown at left) the 
Wilcox - Rich Division 
of Eaton Manufactur- 
ing Company produces 
parts for the complete 
valve assembly—includ- 
ing Zero-Lash Hydraulic Valve Mechanisms, 
Mechanical Tappets, Self-Locking Screws, 
Valve Springs, Valve Seat Inserts, and 
Automotive and Aircraft Valves. 


ENGINEERING 


REVIEW—NOVEMBER, 


For efficient valve operation, the correct design 
of every unit of the valve train is just as important 
as the design of the valve itself. That is why 


Wilcox-Rich engineers, who are specialists in deal- 


ing with valve problems, do constant research on 
all units which in any way affect the efficient oper- 
ation of the valve mechanism. In 33 years Wilcox- 
Rich has made countless contributions to the 
development of internal combustion engines— 
from camshaft to combustion chamber—including 
pioneer production of the hydraulic tappet and 
the sodium cooled valve. Now that postwar plans 
are in the drawing board stage, the complete 
engineering facilities of ““Valve Headquarters” are 
available to aid in the design and improvement 
of valve mechanisms for automotive, aircraft, and 


stationary engines. 


EATON 


MANUFACTURING COMPANY 


WILCOX-RICH DIVISION 
9771 FRENCH ROAD e DETROIT 14, MICHIGAN 
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Aeronautical Engineer—B.S. and 
M.S. degrees. Nine years’ experience 
in structures, wind-tunnel testing, 
weights, and flight testing. Have 
been chief of structures for three well- 
known manufacturers. Desire com- 
mensurate position with company 
having postwar possibilities. Address 
inquiries to Box 251, Institute of the 
Aeronautical Sciences. 


Aeronautical Development Engi- 
neer—College graduate with six years’ 
experience in design and development 
of commercial and military airplanes 
desires responsible position in small 
concern in executive or development 
capacity. Capable of taking complete 
charge of new projects. Present posi- 
tion, project engineer. Would con- 
sider air-line work. Address inquiries 
to Box 250, Institute of the Aeronau- 
tical Sciences. 


Engineering Representative, ten 
years’ aircraft experience in super- 
vision of departments and direction of 
projects, widely traveled, graduate 
Aero and Mechanical engineer and 
business training; desires permanent 
connection where engineering and 
business background can be utilized 
in sales or production; married, will 
travel. Address inquiries to Box 249, 
Institute of the Aeronautical Sciences. 


Graduate Aeronautical Engineer— 
17 years of practical experience in 


(Continued from page 151) 


faster and cheaper; (14) special radio 
wrench constructed of micarta aids in 
working around hot wires; 
working head of one-shot dimpling 
riveter when application is correlated to 
dimpling yoke solves problem of align- 
ment and saves tool breakage; (16) use 
of Tinnerman clips, instead of angle 
clips for litter-bag installation, elimi- 
nates drilling operation. 


The Consolidated Vultee Volunteer, 
September 29, 1944. (1) Use of a stain- 
less-steel sleeve on pistons, instead of 
one made of fiber, prevents sticking of 
the sleeve to the magnetic rivet gun; 
(2) a jig for locating attach angles. 


Fairchild Fad, September 8, 1944. 
(1) A coil winder for repairing burned- 
out motors reduces time and expense of 
motor repair; (2) a safety arrangement 
for Tannewitz saws eliminates danger 
of injury to operator’s fingers. 


The Grumman Plane News, Septem- 
ber 14, 1944. (1) A special tool for in- 
stalling stop nuts in radar-nacelle as- 
sembly; (2) a special wrench for re- 
moving rear caps from gun-charger 
panels; (3) new method for installing 
hydraulic relief valves on landing gears; 
(4) new method for using hold-down 
clamps for manifold jig work; (5) a 
cutting tool for trimming skins on the 


(15) re- . 


INSTITUTE NEWS 


military and commercial aircraft de- 
velopment, design, and supervision. 
Acted as consultant, project engineer, 
and designer in responsible charge of 
engineering work and personnel with 
major aircraft companies. Desires 
responsible and permanent position 
with aircraft company. Willing to 
accept position in South America or 
other suitable foreign country. Ad- 
dress inquiries to Box 245, Institute 
of the Aeronautical Sciences. 


Mechanical-Aeronautical Engineer 
—65 years, major aircraft stress analy- 
sis. Desires connection with west 
coast airframe or accessories com- 
pany. Address inquiries to Box 244, 
Institute of the Aeronautical Sciences. 


Layout Draftsman—21 years old, 
2 years’ experience in large aircraft 
factory in power plant and wing de- 
sign; 2 years’ experience tool and 
machine designing; recently honor- 
ably discharged from Army. Desire 
position with postwar future in large 
aircraft company, preferably*in vicin- 
ity of New York. Address inquiries 
to Box 243, Institute of the Aeronau- 
tical Sciences. 


Inspector and Production Engineer 
—5 years’ experience in high-altitude 
fighter planes, desires employment 
with transport air line having postwar 
future. B.S. degree; linguist; any 
location. Address inquiries to Box 


intermediate section of the plane; (6) 
the use of hinged plates on rubber press 
dies for small flanges; (7) a production 
screw driver used for clevis bolts on 
center-section beams; (8) a gear and 
ring puller for olio-strut repair. 


North American Aviation, Inc., Take- 
Off, October 6, 1944. A floating die 
head adapter permits free movement of 
the threading tool held in the chuckofan 
engine lathe. 


North Ameri-Kansan, October 6, 
1944. An improved flycutter for a 
vertical milling machine enables milling 
and slotting operations to be performed 
simultaneously and results in a deep 
cut, a smoother finish, and increased 
speed. 


The Curtiss Wright-er, September 
29, 1944. (1) Revision of the 70 per 
cent spar jig permits drilling while spar 
is in either vertical or horizontal posi- 
tion; (2) templates for drilling rivet 
patterns in lower tail skins; (3) a rapid 
adjustment device for the Chicago Auto- 
matic Riveter; (4) tools for locating 
stringer clips; (5) the substitution of 
spot welding for gas welding on the 
antenna-duct assembly; (6) combina- 
tion holder for cleco buttons and skins 
results in a saving of steel, reduces re- 
work time, and enables the same die to 
be used on several jobs; (7) a change 
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237, Institute of the Aeronautical 
Sciences. 


Graduate Engineer—Five years’ 
experience, varied, in production con- 
trol, planning, cost estimating and 
control, tooling, engineering, weights, 
and aerodynamics. Permanently 
draft deferred, single, release avail- 
able, present salary $7,000 per year. 
Considerable experience in writing 
and preparation of technical reports, 
specifications, and proposals. Ex- 
perienced in helicopter engineering 
and aerodynamics. Wants responsi- 
ble position, permanent, in production 
or engineering with reputable firm, 
preferably in East but will travel if 
necessary. Address inquiries to Box 
236, Institute of the Aeronautical 
Sciences. 


Director of Quality, Chief Inspector 
for aircraft construction contact with 
Army or Navy (Navy preferred), 20 
years’ aircraft experience, also in- 
terested in aircraft maintenance, over- 
haul and repair. Address inquiries 
Box 230, Institute of the Aeronautical 
Sciences. 


Consultant Aeronautical Engineer 
recently discharged Army Air Forces, 
formerly executive Chief Engineer, 
desires additional consultant work 
under contract. Address inquiries to 
Box 205, Institute of the Aeronautical 
Sciences. 


in the method of machining fuel-tank 
drains. 


The Kinner Log, September 5, 1944. 
(1) Radius attachment to grind auto- 
matically the radius on forming tools; 
(2) balance turntable to speed up pro- 
duction on finish grinder assemblies; 
(3) air vent for dynamometers; (4) 
method that eliminates holding the hob 
with the fingers during the process of 
grinding; (5) a fixture for holding used 
cylinder assemblies; (6) collet fixture 
that decreases set up time in tool room 
cylindrical grinding. 


The Jahco News, September, 1944. 
(1) A new type anvil used in Rockwell- 
testing of parts increases production 
and eliminates possibility of obtaining 
a wrong reading; (2) lapping gears with 
oil on the Norton Lapper to get them 
flat eliminates a slow operation on the 
milling machine, improves the quality 
of the gears, and increases production; 
(3) instantaneous-overload relay 
switches for the spindles of the Goss 
Automatic Machines afford warnings 
to the operators when tools become 
dull and permit units to be set for 
various loads, thus reducing loss of pro- 
duction caused by tool or machine 
breakage. 


Simmonds Aeronews, September 29, 
1944. New method of Magnafluxing 
parts for automatic engine controls. 
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In 1939, American Airlines adopted the Collins 17F 
Autotune* aircraft transmitter as standard equipment 
for its entire fleet. 

Previous experience on a lesser scale had indicated 
the wisdom of this step. Succeeding experience has 
confirmed it. 

* Compared with previous equipment, the 17F’s dou 
bled the power output (to 100 watts) with slight 
increase in weight, and the Autotune* provided thirteen 
quickly available operating frequencies instead of three. 

Daily through the years, these rugged, uniquely effi 
cient airborne 17F’s and powerful Collins ground trans 
mitters have given trustworthy support to a superb 


Operating Department in maintaining the great Amer- 
ican Airlines tradition of safety and dependability. 
After the war, Collins will again specialize in the 
development and production of advanced types of J 
communication equipment for commercial aviation. 7 
Its designs will bear the fruit of intense research and © 
outstanding engineering achievement now engaged in | 
meeting the hard demands of military service all over 
the world. Collins Radio Company, Cedar Rapids, Ia. 


*The Collins Autotune is a repositioning mechanism which | 
quick-shifts all transmitter or receiver controls simultaneously 
and with extreme precision to any one of a number of pre-detet- 
mined frequencies. U. S. Patents issued and pending. 
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